Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


JP. 


I 


rn 


••I 


n 


} 


VEITCH'S  MANUAL  OF  THE  CONIFERS.     * 


i3^ 

VEITCH'S    MANUAL 


OF 


THE    CONIFERS, 


CONTAINING 


A    GENERAL     REVIEW     OF     THE    ORDER  ;     A     SYNOPSIS     OP     THE    SPECIES     CULTIVATED 

IN     GREAT     BRITAIN  ;    THEIR    BOTANICAL    HISTORY,     ECONOMIC    PROPERTIES, 

PLACE     AND     USB     IN     ARBORICULTURE,     ETC.,     ETC. 


A     NEW    AND    GREATLY    ENLARGED    EDITION 


BY 


ADOLPHUS    H.     KENT. 


"  Science  has  its  own  peculiar  tenns  and,  so  to  speak,  its  idioms  of  language  ;  and  these  it  would 
be  unwise,  were  it  even  possible,  to  relinquish  ;  but  everything  that  tends  to  clothe  it  In  a  strange  and 
repulsive  garb,  and  esx)ecially  everything  that  assumes  an  unnecessary  guise  of  profinidity  and  obscurity, 
should  be  sacrittced  without  mercy." — Sir  John  Hersdhd. 


JAMES    VEITCH    &    SONS,    Ltd., 

Royal     Exotic     Nursery,     544,     Kino's    Road,     Chelsea,     S.W. 


1900 


All  rights  reserved. 


i    -     - 


PREFACE. 


In  this  revised  edition  cf  Veitch's  Manual  of  Conifek.^  I  have 
endeavoured  to  collect  from  the  best  available  sources  every  item  of 
information  that  should  prove  useful  and  interesting  to  amateurs  of 
this  remarkable  family  of  trees  and  shrubs  and  also  to  foresters  and 
horticulturists.  The  descriptions  of  the  species  liave  been  drawn 
up  from  fresh  materials  and  from  an  inspection  of  the  subjects 
themselves  wherever  practicable,  and  trees  of  the  same  species 
growing  in  different  and  distant  parts  of  Great  Britain  have  been 
visited  with  this  object.  In  the  comparatively  few  instances  in 
which  this  has  not  been  done,  the  descriptions  are  those  of 
the  authorities  quoted.  With  the  view  of  conveying  an  idea  as 
accurate  as  can  be  obtained  of  the  condition  and  aspect  of  the  most 
important  coniferous  trees  as  seen  in  their  native  forests,  the 
accounts  of  them  given  by  those  who  have  explored  the  forests  are 
transcribed  wholly  or  in  part  in  preference  to  any  studied 
paraphrasing  of  their  statements.  Especial  attention  has  been  given 
to  the  geographical  distribution  of  the  species  and  the  climatic 
conditions  under  which  they  grow  in  their  native  homes,  on  the 
conviction  that  correct  information  on  these  points  affords  material 
aid   to   the   successful   cultivation   of   them   in   Great   Britain. 

My  obligations  to  those  who  have  assisted  in  the  compilation  of 
the  work  either  by  their  writings  or  by  supplying  materials  for 
critical  'examination  and  description  are  very  great ;  to  Dr.  Maxwell 
T.   Masters     my    best    thanks    are     due     for     permission    to    use    the 
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PREFACE. 

valuable  papers  on  the  subject  contributed  by  him  to  the  "Journal 
of  the  Linnean  Society "  and  "  The  Gardeners'  Chronicle ; "  to  the 
Director  and  Curator  of  the  Koyal  Gardens  at  Kew  and  the  staff' 
for  their  kindly  help  during  frequent  inspections  of  the  extensive 
collection  of  Conifer^e  in  the  Eoyal  Gardens ;  to  the  Keepers  of  the 
Herbariums  at  Kew  and  the  Natural  History  Museum  for  the 
facilities  they  afforded  for  examining  original  herbarium  types  under 
their  charge;  and  to  many  correspondents  for  their  untiring  kindness 
in  supplying  specimens  of  foliage  and  flowers  of  rare  and  valuable 
species  which   are   duly   acknowledged   in   thijir   respective   places. 


The  Author. 


Royal   Exotic  Nwnery,    Chelsea. 


GENERAL    REVIEW 


OF 


THE    CONIFERS 


CoNiFER-E,  or  Cone-bearing,  is  the  name  given  to  a  Natural  Order 
of  Plants  consisting  of  trees  and  shrubs^  chiefly  evergreen,  of  almost 
cosmopolitan  distribution,  and  distinguished  from  every  other  Order 
of  Plants  by  certain  characters  or  properties,  by  tlie  presence  of 
any  of  which  the  coniferous  plants  may  generally  be  recognised. 
The  most  note  worth  v  of  these  characters  are  to  be  found  in  the 
minute  structure  of  their  wood  or  stems,  the  resinous  nature  of 
their  secretions,  the  form  and  structure  of  their  leaves,  the  extreme 
simplicity  of  their  ttowera,  and  their  fruit.  The  foliage  and  fruit, 
together  with  the  physical  aspect  of  the  plant  or  tree,  or  its  general 
appearance  as  presented  to  the  eye,  are  the  most  easily  observed ; 
they  are,  therefore,  except  by  the  Botanist,  almost  the  only  characters 
by   which   Horticulturists   and   others   recognise   coniferous   plants. 

The  fniit  of  nearly  all  the  species  included  in  the  Fir  and  Pine 
tribe  (Abietinese)  which  gi'eatly  resembles  a  cone  in  shape,  doubtless 
suggest43d  the  name  ConifersB  as  a  suitable  designation  for  the  Oitler, 
and  this  name  ha.s  l)een  generally  accepted  ever  since  it  was  applied 
by  Linnaeus  to  the  group  of  (Jymnos])ennous  plants  known  to  him.* 
The  most  prominent  exception  is  Lindley,  who,  in  conformity  with  the 
rule  almost  universally  observed  in  d<'signating  the  Natural  Orders — the 
selecting  of  one  of  the  contained  genera  as  a  type  around  which  the 
others  may  be  grouped — ado])ted  the  name  PinacevE  (excluding  the 
Taxads)  in  his  excellent  work,  "The  Vegetable  Kingdom."!  It  may, 
however,  be  observed,  that  if  the  name  Coniferse  as  applied  to  the 
Order  on  account  of  the  form  of  the  fruit  borne  by  a  large  niuuber 
of  the  most  importiint  species  belonging  to  it  is  not  a  sufficiently 
I'omprehensive  one  to  l)e  applicable  to  the  whole,  the  mode  of  growth 
of  a  far  greater  n\imber  of  species,  especially  in  their  young  state,  is 
strictlv   that   of   a  cone   in   outline. 

Many    authors    include    in    the   Coniferse    the    group    of    trees    and 
shrubs    known    as   Taxads,  of    which    the   Yew   is   the    type,   assigning 

•  Philosophia   Botanica,    p.    28   (1751).        t  Edition   III.    p.    226   (1853). 
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4  MORPHOLOGY. 

to  the  group  tribal  rank  in  contradistinction  to  tlie  other  groups 
constituting  the  Order  Coniferic  as  circumscribed  by  tlieni.*  But  the 
fruit  of  the  Taxads  which  has  usually  a  succulent  covering  enclosing 
a  single  seed^  and  which  greatly  resembles  a  drupe,  e.g.,  a  cherry  or 
damson,t  is  very  different  from  the  ligneous  scales  and  numerous 
seeds  that  make  up  the  fruit  of  the  true  Conifera?.^  This  structural 
difference,  together  with  other  characters  tliat  will  l>e  noted  in  the 
sequel,  separate  the  Taxads  from  the  true  Coniferjc  in  a  manner  more 
marked  than  is  usually  indicated  by  tribal  character,  and  therefore  a 
higher  place  in  the  series  of  groupings  forming  the  systematic  arrange- 
ment of  the  Vegetable  Kingdom  seems  to  be  a  more  natural  one  for 
them.  This  ^'iew  of  their  systematic  place  w^as  taken  by  Dr.  Lindley 
very  many  years  ago,  and  is  adopted  by  Dr.  Maxwell  Masters  in  his 
recently  published  notes  on  the  Genera  of  Taxacejc  and  Conifene-g 
The  Taxacefc  are  thence  here  recognised  as  a  Xatural  Order  distinct 
from,  but  closely  associated  with  the  Coniferie.  The  two  Orders  thus 
associated  are  of  the  highest  importance  to  Man  in  many  respects  : 
they  supply  a  larger  amount  of  the  most  valuable  timber  for  con- 
structive purposes  than  is  at  present  obtained  from  any  other  Xatural 
Order ;  their  resinous  products  are  important  articles  of  commerce  that 
are  largely  used  in  many  of  the  arts  ;  in  no  other  family  of  trees  and 
shrubs  are  found  so  many  subjects  suitable  for  the  decoration  of  the 
garden,  park  and  landscape,  or  more  valuable  for  forestry  and  other 
purposes  in  rural  economy ;  and  there  is  no  existing  race  of  plants 
that  can  awaken  a  deeper  interest  in  their  relation  to  the  distant 
Past  than  Taxads  and  Conifers,  vestiges  of  whose  ancestry  can  l)e 
traced  through  a  long  series  of  geological  ages  till  the  primeval  forms 
become  as  mere  shadows  that  finally  vanish  in  the  unfathomable 
antiquity  of  pah^ozoic  aeons. 

MORPHOLOGY. 


THE  SEEDLING  PLANT. 

The  seedling  is  the  development  of  the  embryo  or  rudimentary  plant 
enclosed  in  the  resting  seed.  The  embryo  of  Taxads  and  Conifers,  like 
that  of  most  flowering  plants,  consists  of  two  distinguishal)le  parts,  viz., 
the    rudimentary    cotyledons     or     seed-leaves,    and    the    short    axis   or 

*  Taxinetz,  Paflatore,  D.  C.  Prodr.  XVI.  p.  367  (1868).  Taxt^m  et  Pothw i-peoe,  Benthaiii 
and    Hooker,  Gen.   Plant.    III.  pp.  422,   423  (1881).      And  othei-s. 

+  The  fruit  of  Taxads  is  dru})€ — or  berry-like  in  appearance  only  ;  the  drupe  and  beriy  in 
their  botanical  signification  are  developments  of  the  ovary  and  contain  the  seed  or  seeds  ;  but 
in  Taxads  the  seeds  are  always  solitary  and  enclosed  in  a  fleshy  aril  originating  from  the  ovule. 

X  The  so-called  berries  (galbuli)  of  tlie  Juniper  have  a  8uj)erficial  resemblance  to  the  fiiiits  of 
Taxads,  but  structurally  they  conform  to  the  strobiles  or  fruits  of  the  Coniferre,  the  confluent 
scales  being  fleshy  or  succulent,  instead  of  ligneoun. 

§  Journal  of  the  Linnean  Society,  XXX.  p.  1. 
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stein-like  portion  from  wliich  the  cotyledon  rudiments  originate, 
and  which  from  its  position  with  respect  to  them  is  called  the 
hypocotyl.  The  process  of  germination  of  the  seeds  of  Conifers  and 
Taxads  is  the  same  in  all  essential  points  as  that  of  flowering  plants 
generally.  When  the  seed  is  placed  on  damp  soil  of  a  temperature 
sufficient  to  induce  growth,*  tlie  endosperm  or  fleshy  part  that 
surrounds  the  embryo  swells  and  bursts  the  husk  (testa)  that  encloses 
it,  splitting  tlie  testa  into  two  parts,  l)ut  which  usually  cohere  at 
one  end.  From  the  opposite  open  end  the  radicle  or  first  formed 
root  protrudes  and  pushes  its  way  downwards  into  the  soil,  while 
the  rudimentary  stem  (the  tigellum  or  caudicle  of  the  older  botanists, 
the   hypocotyl  of  recent  authors)   lengthens   in   the  opposite   or  upward 

direction,  liearing  at  its  summit  the  cotyle- 
dons still  partially  enclosed  in  the  husk 
till  it  is  thrown  off  by  their  further 
lengthening  and  consequent  tension. 
The  seedling  plant  then  presents  the 
appearance  of  a  rather  long  slender  axis, 
from  the  lower  part  of  which  a  minute 
rootlet  has  l)een  here  and  there  given  off, 
and  terminating  above  in  a  tuft  of  narrow 
leaf-like  bodies,  the  cotyledons,  which 
vary  greatly  in  number  in  different  genera, 
and  in  a  small  degree,  even  in  the  same 
species.  From  the  centre  of  this  tuft 
originates  the  rudiment  of  the  future  stem. 
No  trace  of  an  epicotyl  is  to  be  seen  in 
the  embryo  state  of  Taxads  and  Conifers, 
and  it  is  not  till  after  the  development  of  the  cotyledons  into  the 
leaf-like  bodies  already  mentioned  that  it  appears  as  a  prolonga- 
tion of  the  hypocotyl. 

The    Cotyledons. — The  number  of   cotyledons   varies  consitlerably,    but 
in   this    respect    the    speci(?.s   readily   fall     into    two    «(i'OUps,    one    having 

"  The  tenipemture  necessaiy  for  the  gerniiiiatioii  of  the  seeds  of  Taxads  and  Conifers  has 
not  been  accurately  ascertained.  It  is,  however,  known  that  it  varies  in  the  different 
*}i)ecies  more  or  less  accoi-ding  to  the  latitude  of  tlieir  habitat  and  their  vertical  range  on 
the  mountains  they  inhabit.  Thus,  the  seeds  of  tlie  Siberian  Larch ;  the  common,  black 
And  white  Siniices ;  the  Banksian,  Mountain  and  Cembra  Pines ;  tlie  alpine  and  common 
Junii)ei'8,  ana  othere  si)reading  into  high  latitudes  or  ascending  to  a  high  vertical  elevation, 
will  gemiinate  freely  in  a  tempei-ature  ranging  from  1" — o**  C.  (34° — 41°  F.) ;  whilst  the  seeds 
of  those  st)ecies  inhabiting  the  warmer  parts  of  the  temi)enite  zone  require  a  higher 
temi>ei-ature,  and  those  of  sub-tropical  si)ecie8  still  higher.  It  is  scarcely  possible  to 
•discover  from  the  oiiiinary  nureery  jiractice  a  constant  temperature  for  the  germination  of 
the  seeds  of  the  species  conmionly  cultivated  in  Great  Britain,  and  which  are  usually  sown 
in  the  ojien  ground  where  the  temjxirature  may  vary  from  day  to  day.  The  question  is 
still  further  complicated  by  the  impossibility  oi  estimating  the  amount  of  heat  given  out 
by  the  seeds  tliemselves  during  gennination,  which,  it  is  known,  they  inust  do  in  con- 
f  oniiitv  witli  the  univei-sal  law  of  (J<mservation  of  Force, 


Fig.  1.    Se^lling  phmt  of 
I'iecn  aUhnii. 
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(lirotyhMloiiouH   and  iln^    f)tli<*r  iKjlycotyledonous  (Miihrvos.     The  fii-st  j^iip 
iiichidcs  th(^  whole  of  tin;  Taxa<ls,  the  ^»ater  |>art  of  the  Ciipn'ssineae  aud 

Taxmlineae  and  Home  of  the  Araiieariiieap  ;  tlie  second 
grouji  includes  the  Abietin«jap,  the  s*?ction  Eutassa  of 
Araiicaria,  the  Seqiioia-H,  Callitri.s  an<l  probably 
a  few  othei-s.  In  the  Journal  of  the  Linnean 
Society  *  Dr.  Masters  gives  a  compi-ehensive  list 
of  the  nundK?r  of  cotyledons  in  s^MMllini^s  examined 
by  himself  and  othei-s,  from  which  we  select  a 
few  well-known  species.  In  Ahie^  jff^ftinafa  and 
A.  sihinra  the  numl)er  is  3 — 7,  Afn'px  ttohih'a  6 — 8, 
Cedinat  Lil}a7ii  6 — 11,  Larix  eurojxiea  and  L.  Grifithii 
5 — 7,  L.  Mirira  and  L.  amerv'ana  4 — 5, 
Pi7iun  iMi'irio  4 — 8,   P.  Pinaster  5  —  8,   P.   rwUafa 
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6 — 9,  P.  pf/nderofia  6 — 11,  P.  Cemhra  8 — 14, 
P.ejreha  8—12,  P.  dndteri  10—14,  P.  Sahiniana 
12 — 18,  the  hust  named  l)emg  the  highest  observed 
nundn^r.  A  few  instances  are  added  selected 
from  about  forty  s^H^cies 
ol)served  by  the  author 
and  not  contamed  in 
Dr.  Masters'  list.  Abieti 
amabilis  and  A.  ina^ini- 
fira  6 — 7,  Pirea  sifchensia 
4—5,  P.  Glehnii  5  —  6, 
P.  ohorata  6 — 7,  Tsiuja 
Fig.  2.  SewiiinR  plant  of  PUins  caroHniana  3,  T,  A/berf- 
muricata.  ^^^^^  ^_^^    rp  Merteiisiaiia 

3,  Pinus  mitia  6  —  7,  P.  muricata  4  —  6. 
From  the  two  series  of  observations  -  it  may 
be  assumed  that  the  number  3 — 4  of  cotyledons 
in  Tsuga  is  fairly  constant,  also  the  number 
9 — 11  in  Cedrus  is  fairly  constant,  while  in 
Larix  the  number  varies  from  4 — 7,  in  Abies 
from  5 — 8,  in  Picea  from  3  — 11,  and  in 
Pinus  from  6 — 18. 

The  size  of  the  cotyledons  also  varies  in 
diflfert»nt  genera  and  in  si>ecies  of  the  same 
genua.  In  Pimm  pinea  they  are  two  inclies 
long  and  somewhat  stout,  in  P.  catmriensiH 
they  are  as  long  but  iuoi*e  slender,  in  P. 
Coulteri  1*5  inch  long,  P.  imiHrata  and  P, 
Cembra  1  inch,  Abies  graiuiiA  1  inch,  Thuia 
fjigantea  1*5  inch,  Cupressus  sent  pern  reris  0*75 
inch,   Pirea  Glehnii  0*5  inch. 

The  form  of  the  cotyledons  is  nearly  always 
linear  or  linear-oblong,  the  most  notable  exccj)- 
tion  behig  Crinkgo.  In  thi^  Cuprevssinefle  they 
air  Hat  or  with  rounded  surfaces,  fretpiontly  witli 
a  median  line  on  the  up[>t»r  side.  In  Al)ies  and 
Picea  they  are  flattened  with  i*ounded  surfaces  and  with  a  distinct  midrib 
in    most   of  the  species  of  the  former  ;  either  obtuse,  emarginate   or  acute 

♦  Vol.  XXVU.  i>.  235. 


Fig.  3.    BeetUiug  plant  of 
Cupress  us  se  m ; v  rvi  ir  ns. 
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at  tlie  apex  in  Picea.  In  the  three-  and  five-leaved  species  of  Pinu.< 
the  cotyledons,  like  tlie  foliage  leaves,  are  three-sided  and  terminate  in 
a  sharp  point,  the  onter  side  rounded  and  green,  and  the  inner  side* 
flat  and  glaucous.  In  Ginkgo  they  are  thick,  fleshy,  oblong,  contracted  at 
the  base  into  a  short  stalk,  leaving  the  endosiK'rni  enclosed  within  the  shell. 

THE    EOOTS. 

The  radicle,  or  primary    root    of    the    seedling    plant,    is  slender  and 
descends  straight   downwards  into   the   soil,  and,  as   it   lengthens,  gives 

off*  fibraline  rootlets  that  are  often  arranged 
in  two  ranks;  but  in  many  cases  they  are 
scattered  or  given  ofl^  at  irregular  intervals. 
As  the  growth  of  the  axis  proceeds,  the 
changes  that  take  place  in  the  size  and  direction 
both  of  the  primary  root  and  its  branches  are 
greatly  influenced  by  the  circumstances  of 
•dsoil  and  other  conditions  under  which  the 
plant  is  growing.  In  species  of  the  Fir  and 
Pine  tribe  that  have  their  home  on  the  slopes 
of  lofty  mountains  and  on  hill-sides  that  are 
constantly  undergoing  denudation  by  the  weather, 
or  where  the  soil  .  is  very  shallow  or  only 
accumulates  in  hollows  or  crevices  of  the 
rocks,  the  downward  course  of  the  primary 
root  is  soon  arrested ;  but  the  secondary  roots 
increase  in  diameter  and  lengthen  greatly, 
creeping  over  the  surface  of  the  ground  to  a 
great  distance,  sometimes  to  such  an  extent  as 
to  excite  the  surprise  of  the  beholder.*  But 
in  the  plains  where  the  soil  is  deeper  and 
the  sub-soil  more  or  less  penetrable,  a  decided 
tap-root  is  often  developed  from  the  primary 
radicle  which  descends  vertically  to  a 
considerable  distance  or  till  it  meets  with 
some  obstacle  to  its  progress.  Instances  of 
this  are  seen  in  several  of  the  Pines  planted 
for  purposes  of  utility,  as  Finns  Pimister  on 
the  sand-dunes  in  the  south-west  of  France; 
P.  Laricio  nearly  always,  whence  this  Pine  is 
sometimes   difficult  to    transplant ;    Taxodiiim  distichum  likewise   sends 

*  Among  some  remarkable  recoixied  instances  may  be  noted  the  Arauearias  on  the 
ixKiky  sloi^es  of  the  Andes  of  Soatheni  Chile,  the  roots  of  wliicli  have  been  compared 
to  gigantic  serpents  ;  Abies  hradeata  on  the  summits  of  the  Santa  Lucia  in  South 
California ;  the  Larch  and  Mountain  Pine  on  the  Tyrolese  Alps ;  the  red  and  white 
Pines  of  Japan  which  escape  destruction  by  gi'o\nng  on  inaccessible  rocks  on  the  central 
mountain   chain,   wiiere   their  roots  are   said   to  spread  to  a   prodigious  distance. 


Fig.  4.    SefHiling  plant  of  Ciinkgo 

bilolHu      c,  cotyledon  ;  p, 

primonlial  leaf. 
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down    a,    long    tai>-root    deep    into    the    mud    of    its    native    swain ps. 

Abies  graridie,    Tknia  ffigatUea,   Sequoia  sei»2in-vireits  and   other  species 

which     inhabit     the     all n vial     plains     of     Oregon    and    the    low-lying 

maritime  districts   of   California   are   tleep-rooted,   both   in   their  native 

country   and   when   transplanted   in   (irpat   Britain;     but   in    all   these, 

as  well  as  in  the  other  species 

V  ^^jff     ^  ^^^^^    attain    the    dimensions 

»      #%.  W  ><  "^  1hi^  trees,  strong  secondary 

%        "  I'oots     branch    oft'    from    the 

^^>  primarj'    or    main    axis,   antl 

m  with  their  ramifications  sprea<l 

li]       -  [^^^^^     horizontally  through   the  soil 

^r  ^H^^Z^        "^^^  ^^^  surface    or  with  a 

^^^         (^g  ^^^^^^  slight     obliquity    downwards, 

^^^^■J^^H  ^Generally — the    roots    of 

j^^r      W^     ^"^^^^N^       ■ coniferous    trees    and   shrubs 

^'^  are  produced  freely  from  the 

seedling   plant;    at   first   but 

slender      threatl-like      organs 

rajnifying   at    short  intervals, 

and    sub-dividing    repeatedly 

as      they      increase    in    size, 

they  form  a    network   spi-ead 

over  an    area    which    in    all 

the      kinds       cultivated .    in 

this    country    is    never    less 

^  than     the      spread     nf     the 

■^  branches  of  the  stem,  whence 

the  newly-formed  rootlets  are 

brought  within   reach  of   the 

rain  dripping  from  the  foliage. 

In  the  adult  trees  the  spread 

of  the  TOots  very  often  exceeds 

the    spread  of  the    Iiranches; 

tliey    thence    not    only   form 

Fig.  0.  aeediiiiMptant  of  r.,*./rt.^r«  ,(„,,...«!.  jt   bnmd  base  for  the  support 

of   the   sui>erincumbent    mass 

of   stem  and  branches,  hut  they  ai-e  also  exceedingly  tough  in  texture, 

and   cling    tenaciously   to    tlie   soil  thi-ough   which    they  penetrate  and 

to  the   rocks  over  which  they  creep.      Hence  it  is  that  many  coniferous 

trees  are  so  well  enabled  to  withstand  the  force  of  high  winds  without 

being  blown   down.      The  rootlets  are  exceedingly  numeraus,  and  nnist 

therefore   possess   in   tlie   aj^regate   an   enormous   alworbent   i>ower  —  a 


/¥^ 
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power  evidently  necessary  to  the  well-being  of  the  tree  on  account 
of  the  great  height  and  distance  the  absorbed  fluid  liis  to  travel 
in  order  to  reach  the  extremities  of  lai'ge  and  lofty  trees,  especially 
during   the    season   of  active   growth. 

Like  other  Exogenous  trees  inhabiting  temperate  climates,  the  roots 
of  Conifera'  have  a  period  of  comparative  if  not  absolute  repose,  during 
which,  except  in  frosty  weather,  the '  plant  may  be  taken  out  of  the 
ground  and  removed  to  another  spot,  even  after  it  has  attained  a 
considerable  size.*  The  vitality  of  the  roots  of  coniferous  plants  is 
remarkable,  especially  in  the  Fir  and  Pine  tribe.  Many  insttmces  have 
been  ol)served  in  which  the  roots  not  (mly  live  but  continue  to  grow 
for  many  ye^irs  after  the  trunk  has  been  cut  down ;  this  is  especially 
tlie   case   with   AMrs  pectinata, 

T\\v  foregoing  characters  arc^  generally  speaking,  conmion  throughout 
the  Taxaceae  and  C-oniferae,  but  a  f(?w  peculiarities  that  are  met  with  in 
the  different  triljes  re(iuire  separate  notice. 

Ill  the  Yew  the  jilexus  of  fil)rous  rootlets  is  always  very  great  even 
at  an  advanced  ag(»  ni  the  tree,  so  that  the  absorbent  power  of  the  roots 
of  a  lar<^'e  Yew  must  be  eiioniious.  There  can  be  no  doubt  that  this 
is  one  of  the  causes  that  contributes  to  the  longevity  of  the  Yew  ;  ami 
it  is  probable,  too,  that  these  rootlets  have  a  limited  power  of  selection 
in  the  substances  taken  uj)  by  them,  since  the  Yew  will  live  and  thrive 
in  soils  of  the  most  o])posite  description  and  maintain  a  tolerably  constant 
ha])it  and  colour  of  foliage  everywhere. 

In  the  Sequoia  tril)e  (Taxodineae),  all  the  jn-incipal  luembers  of  which 
are  not  only  among  the  largest  of  Conifers,  but  also  among  the  largest 
of  trees,  the  roots  lengthen  very  rapidly  from  early  life,  and  spread  over 
a  lar^e  area  always  near  the  surface.  A  striking  i>eculiarity  is  seen  in 
the  roots  of  the  deciduous  Cypress  (Tajcodium  distkhiun)  when  this  tree 
attains  its  maturity  and  is  growing  in  swaiiij)y  })lace8,  a.s  it  most 
commonlv  does  in  its  native  forests  in  North  America,  or  in  close 
])roximity  to  water  in  England ;  they  form  hollow  conical  or  beehive- 
shaped  jirotuljerances  that  rise  several  inches  above  the  surface  of  the 
ground  in  this  country,  but  often  much  higher  in  their  native  swamps, 
and  which  have  never  been  noticed  to  produce  buds  from  which  shoots 
proceed  ;  these  protuberances  are  popularly  called  "  knees."  The  roots 
of  the  large  deciduous  Cvi>ress  at  Syon  House,  the  subject  of  our 
illustrati(m  in  the  article  on  Taxodium,  have  spread  to  a  distance  of 
more  than  twentv  vards  from  the  bole. 

In  many  of  the  s|>ecies  belonging  to  the  Cypress  tribe  (C\ij)re8sineae), 
and  wliicli  are  mostly  of  fastigiate  or  strict  haliit,  the  primary  roots 
lengthen  but  slowly,  although  they  increase  in  thickness  considerably 
<lurinj^'  the  fii*st  years  of  tlie  life  of  the  tree ;  but  the  rootlets  form  a 
<lense  plexus,  oc-cu])ying  a  circ\ilar  area  not  much  greater  than  the  spread 
of  the  In'anches  aliove.  It  is  not  till  the  tree  lias  actpiired  some  jige, 
and  the  t^oil  in  immediate  proximity  to  it  has  become  (piite  exhausted, 
that  the  roots  lengthen  to  any  considerable  extent  in  search  of  nutriment, 

*  It  is  not,  however,  advisable  to  remove  large  trees,  esj)ecially  of  the  Fir  and  Pine 
tribe,  whose  roots  extend  far  from  the  trunk,  and  which  cannot  even  with  the  gi-eatest 
oxwe  be  remove<l  witlioiit  destroying  and  injuring  a  large  })roportion  of  the  rootlets. 
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wliicli  they  do  in  coiifonnit}'  with  a  law  iinivei*sal  throughout  tlie 
Vegetable  Kingdom.  The  fibrous  rootlets  then  become  more  sprea<linf^, 
and  those  formed  during  the  earlier  life  of  the  tree  having  fulfilled, 
their  functions,  die. 

Roots  are  occasionally  emitted  from  the  lowermost  branches  resting  on 
the  ground  at  or  near  their  extremities,  especially  when  the  soil  is  kej>t 
moist  })y  the>  shade  of  the  branches  above,  or  fi'om  other  causes.  A  very 
remarkable  instance  is  described  and  figured  ])y  Loudon. — At  The  AMiiiii, 
situated  on  the  northern  slopes  of  the  Romano  Hills  in  north  Peeblesshiii"! 
at  alK)ut  1,000  feet  elevation,  the  lower  branches  of  a  Norway  Sprue**, 
growing  in  the  centre  of  a  piece  of  mossy  ground  had  taken  ro<jt  wherev<»r 
they  had  come  in  contact  with  the  soil,  and  had  fonned  a  double  series 
of  young  trees  in  two  concentric  circles  around  the  parent  tree.  At  the 
date  of  the  publication  of  Loudon's  "  Arboretum "  there  were  ui)wards  of 
thirtv  rooted  stems  siUTOunding  the  mother  tree.*  One  of  the  lower- 
most  branches  of  a  Pinus  excelsa,  in  the  gardens  of  Ea^stnor  Casths 
resting  on  the  ground  has  rooted  in  a  similar  manner ;  the  extremity  of 
the  branch  has  ascended  and  developed  into  a  stem  with  branches  exactly 
like  the  parent  tree.  At  Fota,  near  Cork,  the  lowermost  l)ranclies  of 
a  Cryptomeria  japonka  have  emitted  roots  into  the  soil  l)elow,  and  have 
formed  erect  stems  like  the  parent  trunk  whi<.'h  is  now  sun'oiuided  by 
over  twenty  young  tre(»s  of  various  heights,  the  whole  forming  a  dense 
copse  of  Cryptomeritis.  In  the  moist  (dimate  of  Cornwall  and  the 
south  and  west  of  Ircdand,  the  rooting  of  the  lowermost  branches  of 
Crypfom-eria  jainmica,  var.  eleyaTW,  when  in  contact  with  the  groimd  is 
quite  a  common  occurrence  ;  and  this  rooting  ha.s  also  l)een  observed  in 
various  places  in  ^rhuia  ocridentalw,  Cupresi«ut<  Lawsoniana,  C.  macrorarpay 
in  some  of  the  Junij)ei*s,  the  Cedar  of  Lebanon  and  in  the  common  Yew. 

The  power  of  fonning  roots  by  pieces  detached  from  the  parent  ])lant 
or  from  "cuttings"  is  very  considerable,  but  differs  much  in  the  different 
tril>es.  It  appears  to  exist  nearly  in  thc^  same  ratio  as  that  of  i)roduc- 
ing  leaf  buds ;  thus  in  the  Cypress  tribe,  in  whi(di  the  branch  lets 
ramify  rei)eatedly  from  the  axils  of  tli(»  scale-like  leaves,  and  pro<liice 
lateral  shoots  very  freely  when  the  Ieadei*s  are,  in  garden  phraseology, 
"headed  back,"  cuttings  take  root  very  re^adily  when  placed  in  circum- 
stances favourable  for  their  development.  In  the  8e([Uoia  and  Yew 
tribes  the  power  of  rooting  from  cuttings  is  almost  as  great  as  in  the 
Cypress  and  its  allies.  It  is  much  weaker  in  the  Fir  and  Pine  tribe ; 
some  of  the  Araucarias  and  the  Cunninghamia  possess  it  in  a  high 
degree  ;  the  8pnice  and  Hemlock  Fii*s  less  so ;  it  is  feeble  in  the  Silver 
Firs,  and  wanting,  or  nearly  so,  altogeth(n'  in  the  true  Pines. 

*  Arboretum  et  Fmticetuiii  Britannicuni,  Vol.  IV.  p.  2,298.  The  tree  with  its  progeny 
here  figured  and  descril)e.d  has  since  disapixjared,  but  in  a  plantation  alwut  200  yaitls  south- 
west from  the  mansion  may  bo  seen  many  Norway  Spruces  whose  lowermost  branches  have 
taken  root  in  the  soft  damp  earth,  some  witli  tliree,  four  and  even  more  series  of  young 
trees  around  them.  To  my  late  excellent  correspondent,  Mr.  Malcolm  Dunn,  of  Dalkeith, 
who  visited  The  Whim  for  the  ex{>ress  purpose  of  ins])ectiug  these  trees,  I  am  inde))ted 
for  the  following  particulars  respecting  them  :  '  *  The  soil  in  which  the  Norway  Spruces 
are  gi*owing  is  a  deep  ],)eat  bog,  the  surface  of  whicli  is  covered  with  sphagiuim  moss,  heatli, 
bilbeny,  etc.  The  branches  of  the  Spruces  become  loaded  with  moss  and  lichen,  and  when 
lient  to  the  gi'ound  by  their  weight,  the  sphagnum  soon  covering  them,  they  root  freely 
into  the  soft  bog  earth.  There  are  two  fairly  distinct  varieties  of  the  Norway  Spnice  at 
The  Whim,  one  with  short  crowded  leaves,  and  the  other  with  looser,  longer  ones  ;  trees 
with  the  first  named  foliage  most  readily  root  from  the  lower  branches,  while  those  with 
the  other  kind  rarelv  do  so." 
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The  stem  or  trunk  of  taxaceous  and  coniferous  trees  is  the  direct 
prolongation  of  the  axis  of  the  seedling  plant,  which  is  itself  a 
development  of  the  axis  of  the  embryo.  Usually,  under  cultivation 
and  perhaps  always  in  a  wild  state,  if  the  seed  germinates  in  spring, 
the  axis  of  the  seedling  continues  to  lengthen  after  the  development  of 
the  cotyledons  during  the  same  season ;  it  then  produces  foliage 
leaves  that  are  often  very  different  from  those  subsequently  produced 
on  the  older  parts  of  the  stems  and  branches.  The  termination  of 
the  first  stage  of  growth  is  marked  by  a  scaly  winter  bud  in  all 
the  species  included  in  the  Fir  and  Pine  tribe  (Abietineie),  in  most 
of  the  cultivated  Taxads,  in  Sciadopitys,  Taxodium,  and  Sequoia 
sejiipervirens*  From  this  bud  the  axis  continues  to  lengthen  in  the 
following  season  and  to  produce  leaves  that  gradually  take  the 
form  characteristic  of  the  species.  In  the  Abietincce,  at  the 
termination  of  the  growth  of  the  axis  in  the  second,  and  still 
more  conspicuously  in  the  succeeding  seasons,  the  apical  bud  is 
surrounded  by  a  variable  number  of  smaller  buds  from  which 
branches  are  developed  in  the  following  year.  In  the  Taxac'EJE,  the 
apical  bud  is  usually  solitary,  but  other  buds  are  distributed 
iri'egularly  over  that  portion  of  the  stem  formed  during  the  current 
season's  growth  from  which  branches  are  developed  in  the  following 
year ;  it  is  thence  evident  how  greatly  the  position  and  number 
of  both  terminal  and  lateral  buds  influence  the  habit  of  the  tree, 
and  how  greatly  the  form  and  beauty  of  coniferous  trees  depend 
on  the  branching.  Throughout  the  Cupressinea*,  in  Araucaria  and 
Cunninghamia,  and  in  the  Taxodinete,  with  tlie  exceptions  named 
above,  no  true  winter  buds  are  formed,  but  during  the  season  of 
rest,  the  apex  of  the  shoots  is  protected  by  the  latest-formed  leaves 
in  different  stages  of  development,  the  older  ones  usually  arching 
over  and  enclosing  the  younger  imperfect  ones,  and  which  for  the 
time  being  perform   the   function   of  bud  scales. 

In  all  Taxads  and  Conifers  that  come  under  the  denomination  of 
trees,  the  stem  or  primary  axis  always  grows  more  rapidly  than  the 
branches  given  off  from  it,  until  the  upward  progress  is  diminished  l)y 
age,  or  arrested  by  physical  causes,  the  yearly  rate  of  increase  being 
fairly  uniform  according  to  age,  in  each  species,  but  often  modified  in 
Great  Britain  by  the  varying  climatic  conditions  of  the  seasons.  In 
this  way  the  stems  or  trunks  continue  to  ascend  year  after  year;  they 
are  for  the  most  part  cylindric-conic,  gradually  tapering   from  the  Ijase 

•  In  this  sj)ecies  the  bud  foniied  at  the  a.\)ex  of  each  shoot  is  intermediate  in  structure 
between  the  true  winter  buds  of  tlie  Abietinere  and  the  temiinal  leafy  envelopes  of  the 
Cupressinere. 


12  THE      STEM. 

to  the  apex,  perfectly  erect  except  wliere  thrown  out  of  the  per- 
pendicular by  the  action  of  the  wind,  and  attaining  dimensions  varying 
from  a  few  inches*  to  more  than  300  feet  in  height,f  and  with 
diameters  generally  small  in  proportion  to  the  height,  but  in  this 
respect  the  Yew,  the  Cedar  of  Lebanon  and  the  deciduous  Cypress 
afford  occasional  exceptions.  The  size  attained  by  stems  of  the  same 
species  is  far  from  being  uniform  except  under  like  conditions,  the 
growth  being  greatly  influenced  by  soil,  situation  or  climate,  or  by  a 
combination  of  these  causes.  Some  species  of  Pinus  and  Abies,  for 
example,  having  the  slopes  of  mountains  for  their  habitat,  at  and  near 
their  lower  limit  grow  from  60  to  100  feet  high,  or  even  more;  but 
this  height  is  found  to  diminish  in  proportion  to  the  elevation  at 
which  they  grow,  so  that  at  the  highest  point,  often  at  the  limits  of 
pei'petual  snow,  they  are  dwarfed  to  a  more  scrubby  bush  over  which 
a  man  may  step.  A  similar  change  is  observed  in  species  whose 
habitat  extends  over  many  degrees  of  latitude;  thus^  the  Cembra  Phie 
oil  the  Swiss  Alps,  and  under  cultivation  in  our  own  country,  grows 
from  50  to  70  feet  high ;  at  its  northern  limit,  in  the  Siberian  plains 
and  Kamtschatka,  it  is  dwarfed  to  a  low  bush  the  jieight  of  which 
ranges  between  50  and  70  inches. J  The  American  Tideland  Spruce, 
Picea  sitch^iisiSy  which  in  the  swampy  littoral  tracts  of  Oregon  grows  to 
a  lieight  of  250  feet,  is  reduced  to  a  low  scrubby  bush  at  its  extreme 
northern  limit  in  Alaska.  Finns  Bdnhsirtna,  which  is  botanicallv  allied 
to  the  Scots  Pine  of  our  own  country  and  often  seen  upwards  of 
100  feet  high,  is  a  straggling  shrub  of  from  three  to  five  feet  high 
among  the  rocks  in  the  dreary  wastes  of  Labrador. 

The  diief  cause  of  the  great  difference  just  iiotictnl  is  the  diiiiiiiished 
amount  of  solar  heat  which  tlie  dwarfed  forms  receive,  and  by  which 
their  growth  is  coustiintly  retarded.  At  high  elevations,  this  diminution 
is  owing  to  the  rarity  of  tlie  atniospliere,  whidi  permits  a  rai)id 
radiation  of  heat  into  sj)ace  without  affording  any  such  cliccks  as 
are  present  in  the  denser  strata  of  lower  altitudes  and  at  tlie  sea 
level  wheiv  the  atmosphei*e  is  always  moi-e  or  less  surcharged  with 
vapour.  In  high  latitudes,  the  diminution  of  solar  lieat  is  due  to 
the  slanting  direction  in  which  the  sini's  rays  strike  the  earth,  owing 
t^)  the  convexity  of  its  surface,  and  whencte  their  [)ower  is  gi'eatly 
weakened;  also  the  short  j>eriod  the  sun  is  daily  a])ove  the  liorizcni 
during  nearly  lialf  the  year,  owing  to  the  oblicpiity  of  tlie  earth's  axis. 
The  size  and  hei<(lit  attained  bv  the  trunks  or  stems  of  c(miferous 
trees,  and  more  esjiecially  of  the  same  or  allie<l  species,  are  also  <jfieatly 
influenced  by  the  amount  of  moisture  of  the  climate  in  which  the 
trees  are  growing,  or  which  amounts  to  nearly  the  same  thing,  the 
annual  rainfall  of  the  region  or  district.  It  is  observed,  in  refeixMice 
to    the    distribution    of    the    (.'oniferae,    that    their    abundance    and    rate    of 

*  Jutnperus  comrnunU  conipresfui,  native  of  the  Pyrenees, 
t  Sequela    JVelIin<fix>nw,  the  Mammoth  tree  of  California. 

X  This   fomi    is   described   as   a   distinct   si>ecies   under    tlic   nanie   of  Pinus  ptimiln   by 
Dr.   Heinrich  Mayr,  in   "Abietineen  des  .Japanischeu  Reichs,"  ]»    80." 


THE      STEM.  13 

growtli  follow  jnv.tty  nearly  the  general  laws  relative  to  tlie  distrilnition 
of  rain : — thus  (1). — In  mountainous  regions  of  the  temperate  zones 
more  rain  falls  than  in  the  levt;l  distrieis,  because  mountains  arrest  the 
clouds,  anil  a  condensation  of  vapour  ensues  from  collision  with  their 
cold  summits,  and  there  are  foiuid  the  densest  for(».sts  and  most  luxuriant 
gi'owth.  (2). — The  pi-ecipitation  of  rain  decreases  in  proceetling  from  the 
Tropic  of  Cancer  to  the  Anitic  Circle  ;  in  like  manner  it  may  he  roughly 
stated  that,  except  in  maritime  districts,  the  size  attained  by  coniferous 
trees  and  their  rate  of  growth  diminish  in  a  like  ratio.  (3.) — The  rainfall 
also  decreases  in  passing  from  maritime  to  inland  countries ;  it  is  also 
found  that  thci  growth  of  (coniferous  plants  is  infiuenceil  by  the  same- 
law.  The  same  general  facts  are  observable  in  England :  thus  in 
Cornwall  and  pevonshire  the  average  annual  rainfall  exceeds  40  inches, 
while  in  the  Eiistern  Counties  it  is  often  below  20  inches.  TIk^ 
numerous  reports  published  in  the  horticultural  journals  show  that 
the  rate  of  growth  of  Coniferse  in  the  south-west  and  west  of  Englaml 
is  much  greater  than  in  the  eastern  counties.  And  so  in  Scotland. 
On  the  west  coast  and  in  parts  of  Perthshire  the  annual  rainfall 
reaches  50  inches,  in  particular  spots  very  much  more,  while  on  the  east 
side  of  the  country  it  is  not  more  than  30  inches.  The  finest  Coniferae 
in  Scotland  are  found  where  the  temperature  and  rainfall  are  highest. 

In  further  illustration  of  these  laws,  the  following  are  well-atte,sted 
instances.  The  mountain  ranges  in  the  North  American  continent  in 
the  neighbourhood  of  the  Pacific  ()(;ean,  extending  through  California, 
(h'cgon,  and  British  Columbia,  were,  and  are  still  in  places  covered 
with  the  densest  coating  of  coniferous  vegetation  known,  and  there 
the  summer  temperature  is  high  and  the  annual  rainfall 
copious.  In  the  eastern  parts  of  the  Continent,  where  it  is  much 
diier  and  colder,  the  Weymouth  Pine  (Pimis  Strobus)  attains  a  height 
of  100  feet;  in  nearly  the  same  latitude,  near  the  Pacific  Coast,  its 
near  ally,  the  Sugar  Pine  (Pifuis  Lainheiiiaria ),  towel's  to  nearly 
tlu'ee  timers  that  height.  The  Balsiim  Firs  of  Canada  and  Carolina 
(Abiea  halsamea  and  A.  Fraseri)  are  low  short-lived  trees,  not  often 
more  than  50  feet  high ;  their  congeners,  the  Western  Balsam  Firs  of 
California  and  Oregon  (A.  fjramlis  and  ^4.  corwohr)  are  giants  200  feet 
high,  and  live  for  centuries.  In  the  humid  climate  of  the 
Himalaya,  the  Deodar  Cellar,  Hemlock  Fir  (Tsuga  Btiinoniana)  and 
some  of  the  Juni])ers  attain  dimensions  far  exceeding  those  of  their 
nearest  allies  in  other  parts  of  the  eastern  continent.  In  Europe  all 
the  princij)al  mountain  ranges  abound  in  coniferous  forests,  affording 
valual)le  timber ;  while  in  the  plains,  where  the  rainfall  is  much  less, 
many  kinds  are  dwarfed,  and  others  cannot  be  made  to  thrive  even 
under  cultivation.  Under  the  troj)ical  rains  of  Mexico  the  deciduous 
Cypress  rivals  in  size  its  great  Californian  cousins,  while  further  north, 
in  the  United  States,  it  is  often  a  moderate-sized  tree  120  feet  high 
or   thereabouts. 

The  stems  or  trunks  of  the  larger  coniferous  trees  increase  in 
height  and  diameter  very  rapidly  after  the  first  years  of  their 
"  infancy,"  when  the  plant  has  become  established.  Thus  the 
Wellingtonia  in  this  coimtry  grows  at  the  rate  of  from  24  to  30  inches 
in  one  year,  and  Thuia  f/vjanfea  and  Cuj/restms  moAn-ocarpa  have^ 
been  knoAvn  to  make  an  addition  of  nearlv  four  feet  to  their  height 
in    one   seascm.      Ahie^   Nonhnanniana   and   A.    nohilis,    which    commence 
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their  growth  Lite  in  tlie  season,  wiJl  add  to  their  lea(U*rs  from  15  U) 
18  inclies  in  the  short  space  of  six  or  eight  weeks.  Altietia  Douijlasii 
makes  an  average  gi*owth  of  from  21  to  27  inches  annually,  and  PiHUi< 
rculiata'*'  even  more.  The  rate  of  gi'owth  varies  in  each  kind 
acconling  to  the  soil  and  situation ;  it  is  also  influenced  hy  the 
state  of  the  s(*ason,  being  greater  or  less  according  as  the  temperature 
is  higlier  or  lower  than  the  average  mean.  Every  annual  increase  in 
height  is,  of  course,  accompanied  hy  an  increase  in  the  diameter  of 
the   trunk    indicated   by   one   ring. 

Theoretically,  the  trunks  of  coniferous  trees  might  increase  in  size 
and  height  indefinitely,  were  there  no  counteracting  causes  at  work  to 
check  and  fintilly  to  arrest  the  progi\?ss ;  but  such  sooner  or  later  are 
sure  to  arise,  and  among  the  principal  are  undoidDtc^dly  the  gradual 
exhaustion  of  the  soil  in  which  the  tree  is  growing,  and  tlie  choking 
up  of  the  channels  of  circulation  by  the  deposition  of  insoluble 
matter  taken  up  by  the  roots.  The  functions  of  the  various  organs 
become  enfeebled  by  age,  as  they  do  in  the  animal  frame,  although  the 
period  of  the  life  of  the  one  is  in  most  instances  innnensely  prolonged 
compared  with  that  of  the  other,  so  that  the  cause  of  decay  is  so 
nuu^h  the  slower  in  its  action.  The  vigour  with  wliich  coniferous 
trees  increase  in  size  during  the  earlier  periotl  of  their  existence  is 
sensibly  diminished  in  process  of  time,  till  at  lengtli  the  iiounteracting 
causes  balance  the  growing  power ;  th(i  tree  has  then  reached  its  full 
maturity ;  the  period  of  decay  sets  in  which  is  never  permanently 
arrested  till  the  death  of  the  individual  and  the  s\d3sequent  decomposition 
of   its  tissues   is   complete. 

A  cross  section  of  the  tnink  of  a  large  coniferous  tree  shows  that 
the  annual  rings  nearest  the  central  pith  are  the  broadest,  and  that 
their  width  tliminishes  as  they  recede  from  the  centre  to  the  bark. 
In  trees  felled  in  ( Jrcat  Britain  the  diminution  is  not  symmetrical ;  a 
ring  of  a  certain  width  in  any  part  of  the  section  is  not  precisely 
so  much  narrower  than  the  one  within  it,  or  so  much  broader  than 
the  one  immediately  without  it.  On  the  contrarv,'  the  irrejndaritv 
in  this  resi)ect  is  very  considerable,  so  tliat  a  ring  is  often  found 
which  is  broader  than  the  one  neaivr  the  centre.  This  irregularity  is 
believed  to  be  due  to  climatic  changes.  During  a  long  and  wann 
summer  a  coniferous  tree  will  make  much  more  gi'owth  tlian  during  a 
wet  and  comi)aratively  cold  one,  and  it  is  not  imi)robable  that  the 
fluctuations  of  the  seasons  ar<i  represented  by  the  difterent  widtlis  of  the 
rings.  But  in  regions  like  Cahfoniia  and  tliat  of  the  Himalaya  where 
the  alternation  of  seasons  is  regidar  and  tlie  av(?rage  annual  tempera- 
ture and  rainfall  almost  constant,  the  diminution  in  brea<lth  proceeds 
very  symmetrically  ;  but  there  are  throughout  the  sections  circular 
s])aces  of  considerable  breailth  in  which  there  is  an  ajjpreciable 
unifonnity  in  the  width  of  these  annual  rings,  so  that  the  gradual 
diminution  is  not  i)erceptrble  unless  a  series  of  the  inner  rings  is 
compared  with  a  series  nearer  the  circumference.  The  general  principle 
is,    however,    never    departed    from :    the    rings   more    remote    from    the 

*  The  gi-owth  of  Pinics  radiala  in  the  waini  and  nioi-e  equable  climate  of  New  Zealand 
is  veiT  rapid.  A  corresi)ondeut  in  tlie  Canterbury  district  informed  Messrs.  Veitch  that 
he  had  measured  shoots  of  the  preceding  year's  gi'owth  nine  feet  long ;  tlie  average  growth 
of  a  number  of  trees  in  a  plantation  was  quite  six  feet.  Its  growth  is  equally  rapid 
in  Soutli  Australia,  Victoria,  and  other  sub- tropical  lands  ijossessing  a  moderate  "rainfall 
similar   to   that   of  Soutli   California. 
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c(»ntiv  (liminish  in  width  as  they  approach  the  bark.  In  very  aged 
trees  tlie  rin^s  near  th(5  outside  are  so  close  together  that  tliey  can 
only  be  counted  with  difficidty,  upwartls  of  one  liimdred  of  them 
scarcely   occupying   a   breadth   of   more   than   from   one  to  two   inclies. 

The  AGE  attained  by  coniferous  trees  varies  very  nnich  in  the 
diiierent  families.  Scmie  members  of  tlie  Cypress  tribe  complete  their 
involution  in  a  few  years ;  the  gigantic  Sequoias  of  California  have 
been  living  during  the  greater  part  of  the  time  that  separates  us  fr(.)m 
the  commencement  of  the  Christian  Era.  Between  these  extreme  cases 
are  numerous  examples  of  greati».r  or  Icvss  longevity ;  thus  the  Yew  is 
known  to  live  over  a  thoustmd  vears,  whilst  the  ^Vmerican  Balsam  Fir 
rarely   attains   the    "  appointed   age   of   man." 

The  nearest  approach  to  iiccuracy  in  estimating  the  age  of  a  coniferous, 
tree  is  obtained  by  counting  the  number  of  rings  in  a  tmnsverse 
section  of  the  tnuik  near  the  base.  Such  sections  have  been  made 
for  the  express  purpose  of  ascertaining  the  age,  and  othere  preserved 
in  National  Museums  for  the  purpose  of  showing  the  texture  of  the 
timber  are  useful  for  the  same  end.  Thus,  in  the  Museum  of 
Economic  Botany  at  Kew  there  is  a  section  of  Pinus  aj/Ivestris  from 
Inverness-shire  that  was  145  years  old  when  felled  and  was  sound 
throughout  ;  one  of  LarU  europeu,  126  yeai*s  old,  blown  down  in 
Xorthumberland  in  1863,  and  othei*s  whose  ages  have  not  been 
ascertained.  ^Vnd  m  the  Natural  History  Museum  at  South  Kensingtoii 
there  is  a  section  of  Setpwia  (jiijantea  showing  1,335  rings.  (This  tree 
must  have  been  standing  in  the  earlier  period  of  the  Saxon  Hepttirchy.) 
There  is  also  a  section  of  Abietia  (Pseudot^uga)  Douglasii  with  533, 
and  of  Alias  (jraiulis  with  317   rings. 

It  is  evident  that  while  such  sections  indicate  veiy  nearly  the  age 
of  the  individual  trees  at  the  date  of  being  felled,  a  number  of  trees 
of  the  same  species  would  have  to  be  felled  if  the  average  age 
attainable  by  that  species  is  to  be  ascertained  with  any  approach  to 
accuracy.  Where  the  geographical  range  of  the  species  is  restricted  as 
in  the  case  of  the  Sequoias,  Ciyptomeria,  some  of  the  A})ies,  Tsugas 
and  Pinus,  the  ages  ascertained  from  sections  of  some  of  the  lai"gest 
trees  is  practically  a  sufficient  basis  for  the  estimate  of  the  age  attained 
by  the  species  in  its  own  habitat.  On  the  other  hand,  in  the  case 
of  siMicies  which  have  a  wide  geographical  distribution,  and  then(!e  are 
growing  under  varying  conditions  of  climate  and  environment,  as  Pimis 
syfrestris,  P.  pojiderosa,  Picea  ni[fra,  Juniperus  vi/yiniaria,  Tcucus  baccata 
and  otheis,  a  considerable  divergence  in  the  size  and  age  attained  in 
different  localities  and  arising  from  different  (;auses,   undoubtedly  occurs. 

The  following  estimate,  given  by  various  authorities,  of  the  ages 
attained  by  some  of  the  largest  coniferous  trees  must  be  accepted  only 
with  a  degree  of  reservation  corre^sponding  to  the  difficulty  experienced 
in   ascertaining  anything    like   an  ap[)n)ximati(m    to   the    truth. 

The     Californian     Big    Tree     (Sequoia 
Wellirujtonia)  ..... 
The   Red   Woofl   (Sequoia  semperrirensj 
The   Yew  (Taxus   baccata) 
Deciduous   Cyj)ress  (Tajcodium   distichum) 
Himalayan    Cedar    (Cediiis  Deodara) . 
Cedar   of   Lebanon   (Cedrus   Libani)  . 
Swiss  Stone  Pine   (Pinus   Ceiubra) 


from 

1,500  io 

2,000  years. 

1,300   „ 

1,750      „ 

1,100   „ 

1,250      „ 

750    , 

1,000      „ 

750   „ 

900      „ 

500   „ 

800      „ 

500   „ 

800      „ 
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Douglas  Fir  (Ahipfia    Doufjlasii)        .         .     from     450  to     750  jeiii-s. 

Silver  Fir  (Abies  pertinafa) 

Ronmii   Cypress   (Cupressus  semj^errirPUH)    . 

Siigtar  Pine  (Pinui<   Lamlmiiana) 

Morcton  Bay  Pine  ( Araufaria  BidiriiJi)    . 

Kauri  Pine  (Atjathis  mistrdlis)  . 

Colombian  Hemlock  Fir  (Tsuga  Alhe)iiana) 

Sitka  Spnic(»  (Pifca  sifcheimti)   . 


350  „  500  „ 

350  „  500  ,, 

300  „  400  „ 

300  „  500  „ 

300  „  500  „ 

250  „  400  „ 


KAMIFICATION. 

As  every  branch  originates  from  a  bud,  and  upon  the  arrangement  of 
.the  buds  and  their  development  into  branches  the  habit  of  the  plant 
depends,  it  would  seem  that  an  account  of  the  buds  should  naturally 
precede  a  description  of  the  ramification.  Practically  the  buds  and  the 
young  shoots  that  arise  from  them  can  l)e  l>etter  studied  on  lree« 
whose  branches  ha^'e  attained  considerable  development  than  on  young 
plants  passing  out  of  the  cotyledonary  state.  For  this  reason  pre- 
cedence is  given  to  ramification. 

The  ramification  of  Taxads  and  Conifers  is  normally  monopodial,  that 
is  to  say — the  principal  axes  or  mother  shoots  continue  to  develop 
more  strongly  than  all  the  lateral  shoots,  and  the  lateral  shoots  of  ea<:*h 
successive  order  behave  in  the  same  manner  in  respect  to  their  mother 
shoots.  As  pointed  out  by  Dr.  Masters,  the  variations  in  the  mode  of 
growth  depend  primarily  upon  the  development  of  the  buds  in 
particular  situations,  and  upon  their  non-development  in  others. 
Development  and  non-development  occur  in  rhythmic  alternation  as 
regards  time,  and  in  relatively  definite  positions  as  regards  space.  The 
unusual  degree  of  regularity  with  which  these  phenomena  do  or  do  not 
occur,  brings  al)Out  a  style  of  ramification  characteristic  of  the 
Coniferie.* 

Thi-oughout  the  Fir  and  Pine  tri])e  (Abietineae)  with  the  exception  of 
a  few  species  of  Pinus,  and  some  abnormal  states  of  Pivpa  ejrrpltia ;  and 
also  in  nearly  all  the  Taxodineae,  the  Araucarineae,  and  in  many  of  the 
Cupressineae,  the  development  of  the  trunk  is  often  enormous  compaitMl 
with  that  of  the  branches.  In  the  first  named  tri])e,  an<l  also  in  the 
Araucarineap,  the  primary  branches  are  in  whorls,  or  perha])s  moi*«» 
properly,  pseudo-whorls,  t  that  is  t^)  say — they  are  produced  from  the  tnuik 
on  every  side,  nearly  in  the  same  ])lane,  in  tiers  of  from  three  to  seven 
each,  rarely  more,  five  being  the  predominant  nund)er.  In  (iivat  Britain, 
owing  to  climatic;  causes,  the  interA'als  between  the;  tiei-s  of  branches  vary 
in  length,  but  in  the  more  constant  climate  of  California  and  other   parts 

♦  Jouni.  Liini.  Soc    XXVII.  281  (1890). 

t  In  young  plants  of  Amucnria  furefsti,  cultivated  in  Con.servatoiies  in  (ireat  Bntain, 
the  primary  brandies  are  strictly  verticillate,  that  is,  produced  in  a  ring  around  the 
common  axis  in  exactly  the  same  plane.  And  this  is  apivarently  the  ca.«e  in  young  ti'ee« 
of  Abies,  Picea,  and  perhaps  Pinus.  In  older  trees  one  or  more  branches  in  the  same 
whorl  are  often  displaced  from  the  common  plane  by  unequal  development  of  the  stem 
during  gi-owth,  such  as  is  shown  by  longitudinal  and  transverse  sections  ot  trunk.H 
pi-eserved  in  the  National  Museums,  etc. 
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of  >Jortli  America  tlie  intervals  are  strikingly  uniform.  The  general 
direction  of  the  primary  branches  is  horizontal,  but  the  higher  ones  are 
often  more  or  less  ascending,  while  the  lower  ones  tire  deflexed  by  the 
weight  of  their  appendages.  Very  often  single  branches  are  produced 
between  the  whorls,  but  these  are  adventitious,  and  their  development  is 
generally  much  weaker  than  the  others. 

Of  the  branches  comprising  a  single  wliorl,  it  ofttm  happens  that  the 
growth  of  one  or  two  is  more  vigorous  than  that  of  tlie  others ;  a 
rigorous  uniformity  of  growth  is  the  exception  rather  than  the  rule.* 
In  the  remaining  Conifers  and  in  the  TAXACEiE,  the  primary  branches 
are  produced  around  the  trunk,  usually  at  close  irregular  intervals, 
and  their  general  direction  is  much  the  same  as  in  the  AbietineaB 
ami  AraucarineaB  ;  but  there  are  many  exceptions,  especially  where  the 
disproportion  between  the  stem  and  primary  brandies  is  not  so  marked. 
The  resulting  habit  from  this  mode  of  growth  is,  that  so  long  as  the 
stem  or  main  axis  continues  to  ascend,  the  branches  gradually  decrease 
in  length  from  below  upwards,  and  those  trees  that  are  furnished  with 
branches  from  the  base  have  the  outline  of  an  elongati^d  cone  or  si)ire. 

Among  the  CupressineaB  and  Taxaceas,  and  even  among  the  true 
Pines,  instances  occur  in  wluch  the  primary  branches  luid  their  ramifica- 
tions take  an  upward  tlirection,  either  parallel  with  the  principal  axis, 
or  at  a  small  angle  to  it;  the  spire-like  habit  then  becomes  modified 
into  the  tapering  or  flame-like,  the  fastigiate,  the  globose,  or  even  the 
bush  form.  Well-known  examples  of  the  flame-like  arti  afforded  by  the 
Roman  Cypress  and  the  erect  variety  of  Lawson's  Cypi-ess.  The  fastigiate 
habit  is  seen  in  the  Irish  Yew,  the  Swedish  J\mii)er,  the  ui)right  form 
of  Cephcdotaxus  peduncvlata,  and  others;  in  these  fastigiate  fonns  of 
Taxus  and  Gephalotaxus  correlative  changes  are  observable  in  the  leaves 
which  do  not  become  twisted  at  the  base,  and  conse(piently  not  i^kseudo- 
distichous.  The  globose  habit  is  represented  in  gardens  by  varieties  of 
Thuia  orientalis,  Oupressits  obfusa,  Junipei'us  communis  and  others ; 
and  the  bush  fonn  by  Gephalotaxus,  Saxe-gothsea,  varieties  of  the 
common  Yew,  many  Junipers,  several  varieties  of  Cnpressiut  obtusa,  C. 
pmfera,  Thuia  occidentalism  etc.  Wlien  tlie  primary  branches  are  short 
and  nearly  of  equal  length  from  below  upwartls,  the  tree  takes  a 
columnar  fonn,  such  as  is  often  seen  in  Pirms  Cetnbra  and  Oupressus 
Lawsoniana,  and  always  in  LiI)Ocedrus  decurrens  in  this  country.  In  a 
few  Jmiipers,  in  one  or  two  varieties  of  the  common  Yew,  in  a 
remarkable  variety  of  Gryptoineria  japonica  which  originated  in  Japan, 
in  Thuia  doldbrata  Iceteuirens  introduced  from  the  same  country,  and 
in  a  few  others,  the  principal  axis  fails  to  ascend,  while  the  primary 
branches  and  their  ramifications  spread  over  the  surface  of  the  ground. 
This  prostrate  habit  is  one  of  the  least  common  amongst  the  cultivated 
Taxads  and  Conifers,  but  at  high  altitudes  and  at  the  extreme  northern 
limit  of  arborescent  vegetation  where  the  annual  periods  of  growth  arc 
short  and  the  temperature  low,  the  prostrate  habit  is  common  to  well 
nigh  all  the  species  foimd  under  those  conditions. 

Much  variation  exists  in  the  amount  of  branching.  In  Araucaria 
imbHcata^  A.  Bidwilliiy  A.  brasiliensis,  A.  Cookii  and  probably  other 
species,    often   conspicuously    in   the   first   named,  t  also    in    some    of    the 

*It  is  most  frequent  in  the  Araucarias  and  some  of  the  Abies  during  the  early  period  of  their  lile. 
t  Primary  branches   of  Araucaria  imhricata   have   been   noted  by  the   author  7—10  feet 
long  A^-ithout  a  single  lateml  shoot. 
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long-leavi'd  Pines,  Pi?ius  CouHeri^  P.  Motifezuimf,  etc.,  the  secoiKlaiy 
brandies  are  comparatively  few.  A  remarkable  instance  of  sparse  ramifi- 
cation occurs  in  a  variety  of  the  common  Spnice  Fir,  known  in  gardens 
as  Picea  exreisa  monstrosa.  It  is  a  curious  ftutt,  too,  that  other  varieties 
of  the  same  species,  as  P.  ejc^^eJsa  Clanl)rasUiann,  jjyt/mufa,  Ore/jorf/aTUi, 
have  the  very  opposite  tendency ;  the  trunk  and  primary  branches 
remaining  short,  whilst  the  smaller  ones  become  excessively  multiplied. 
*Slioots  from  adventitious  buds  on  the  upper  side  of  primary  horizontal 
branches,  and  often  on  those  of  a  lower  degree,  usually  take  an  uijward 
direction,  and  in  that  case  the  leaves  spread  from  them  on  all  sides,  as 
on  the  principal  axis. 

In  a  large  proportion  both  of  Taxads  and  C\)nifei*s  the  primary 
branches  ramify  laterally  only,  the  secondaries  branch  in  tlie  same  way, 
and  likewise  the  tertiaries  and  so  on.  In  the  Cupressineae  this  lateral 
branching  is  continued  to  branchlets  of  the  sixth,  seventh  and  even  lower 
degree ;  the  primary  branch  with  its  system  of  ramiii cations  has 
consequently  a  flattened  or  frondose  form.  In  the  Abietineae  this 
frondose  manner  of  branching  is  common  throughout  Abies  except  in 
A.  PinsapOy  also  Picea,  Tsuga,  Cednis,  Larix,  Abietia  (Pseudotsuga), 
and  Laricopsis ;  but  in  some  species,  as  Pirea  JSmitJiiaiia,  Tsufja 
Albertiana,  Larij*  europma  i)eivliilay  it  is  ol)scured  by  the  pendulosity 
of  the  lateiiil  growths.  Lateral  branching  is  also  common  throughout 
the  AraucarinesB  ;  in  the  Taxodineae  it  occui*s  in  Cryi)tomeria,  Taxodiuni 
and  Sef/uom  nemperrirens ;  among  Taxads  it  is  conspicuous  in  Taxus, 
Torreya    and    Cephalotaxus. 

In  most  of  the  genera  included  in  the  CupressineaB  as  Thuia, 
Libocedrus,  Cupressus  (in  part)  and  some  of  the  troi)ical  genera 
too  tender  for  the  open  ground  in  Great  Britain,  tlit^  smaller 
branch  systems  are  also  flattened  or  frondose ;  *  in  these  ca.<^s  —  that 
is,  where  the  production  of  branchlets  is  in  one  plane  only,  the 
lateral  leaves  are  regidarly  conduplicate  and  imbricate,  and  tht* 
branchlets  arise  from  their  axils,  while  the  median  leaves  aiv  flattened 
and  closely  appressed  to  the  stem.  The  position  of  these  frondose 
brancldets  is  either  horizontal,  slightly  ascending  or  slightly 
descending,  as  in  Cupresims  nufkateiwis,  C.  ohtiisa,  Thuia  orcideidaliA, 
or  vertical  as  in  Thuia  07ie7UaIis,  Lihoredfus  decurrens  and  in 
the  fastigiate  and  globose  forms  of  all  the  Cupressineae  except 
fluniperus.  In  Cu2)rei<sus  Lau'soniana  and  its  varieties  almost  every 
j)Osition    occurs. 

"Variations  further  occur,  arising  from  the  degi'ee  of  ramification, 
as  in  bi-  tri-  qiuidri-pinnatt*  ramification.  In  some  cases  this  i)innate 
modt»  of  branching  may  take  place  i-egularly  on  both  siiles  of  the 
shoot  or  on  one  side  only,  and  in  the  latter  ctise  generally  on  the 
distal  side,  or  that  farthest  removed  from  the  axis,  often  as  in  Thuia 
causing  a  curvature  of  the  branchlet  whose  concavity  is  directed  ti>wards 
the  main   axis."t 

It  is  worthy  of  note  that  these  latest  formed  groups  of  branchlets 
or  branch-systems,  whether  in  the  flattened  or  frondose  form,  or  whether 
produced  from   all   sides  of  the   yoimger   shoots   as   in   Juniperus,  fall  off 

*  All  exception  occurs  in  Cupressus  thyoides  known  in  gardens  as  the  American  White 
Cedar,  and  especially  in  its  variety  leptodada  in  which  tlie  ultimate  branchlets  are  in 
corynibiforai  tufts. 

t  Mastere  in  Joinii.   Linn.  Soc.  XXVII.    286. 
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as    the  growth    of    the    primary  hranch.f8  and    their  prineiiial  raiuifieatioiis 
proceed  just   as    tlie    iudivi(hial   leaves  of  decicUunis    trees   and  shrubs  do 
and   by  a  simihir  i)rocess. 

GEMMATION    (Buds). 

Leaf  buds  may  be  regarded  as  young  undeveloped  branches.  When 
leaves  arise  from  the  formative  tissues  rapidly  one  after  the  other 
as  in  tlie  Coniferif  and  most  Taxads,  they  envelop  the  end  of  the 
shoot,  in  the  centre  of  which  lies  the  growing  point.  In  the 
autumn  the  growth  is  temporarily  arrested,  and  "  this  arrest  is 
frequently  accompanied  by  a  corresponding  check  in  the  development 
of  the  leaves  which  assume  the  form  of  perulee  or  bud  scales,  the 
peruUie  being  dilatations  of  the  petiolar  part  of  the  leaf.  In  the 
unexpanded  bud  the  peruht*  are  free  at  the  base,  but  as  the  shoot 
lengthens  they  are  sometimes  cast  off,  sometimes  remain  attached  to 
it,  in  which  latter  case  they  are  uplifted  with  the  growing  shoot."* 
When  the  rudimentary  or  imperfectly  formed  leaves  at  the  end  of 
a  shoot  are  so  enclosed  by  perula?,  they  form  what  is  called  true 
winter  buds.  In  all  broad-leaved  (Angiospermous)  trees  and  shrubs, 
a  bud  is  formed,  not  only  at  the  apex  of  every  shoot,  but  also  in  the 
axil  of  almost  every  leaf.f  But  in  the  Conifenv^,  or  more  properly 
speaking,  in  those  members  of  the  family  which  form  true  winter  buds,  the 
circumstances  are   somewhat  different   as   will  be  presently  pointed  out. 

True  winter  buds  are  formed  throughout  the  Fir  and  Pine  tribe, 
Abietineie,  in  some  of  the  Taxodineie  (Taxodium,  Seqiwia  sempervirens, 
Sciadopitys)  and  in  many  Taxads  (Yew,  Torreya,  Cephalotaxus,  Ginkgo). 
But"  throughout  the  CupressinetB  and  Araucarineje,  and  in  the  Taxo- 
dincic  and  Taxaceiu  in  part,  the  arrest  of  growth  is  not  accompanied 
by  a  corresponding  arrest  of  development  and  the  growing  point  is 
not  protected  by  perultt  or  scales,  but  by  the  latest  formed  leaves 
in  different  stages  of  development  and  which  in  the  following 
season  attain  their  normal  form  and  size  like  the  rest.  Intermediate 
stages  may  often  l)e  found  between  the  peruke  and  the  primordial 
leaves    showing   the  perfect   homology    of    the   two. 

The    aiTangement    and   behaviour    of    the    buds   of    coniferous    trees 

liave  been  so  lucidly  discussed  by  Dr.  Masters  in  the   oft-quoted   paper 

in  the  Journal  of  the  Linnean  Society  I  that  we  cannot  do  better  than 

reproduce  his  observations  in  an  abbreviated  form. 

The  very  marked  peculiarity  of  the  ramification  of  Conifers  and  Taxads 
depends  mainly  on  the  alternate  development  and  non-development  of  the 
buds.       A    very  connuon    feature    in    the  arrangi^ment   of   the  buds  is  the 

*  Mastei"H  in  Jouni,  Linn    Soc.  XXVII.  271. 

t  From  some  of  these  buds  the  inlloi-esceuce  is  developed   in   the  i)lace  of  a   new  shoot  j 
morphologically  the  one  is  Imt  a  modification  of  the  other, 
.t  Vol.  XXVII.  pp.  226—325. 
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devulopmciit  of  om-  mnoHl  lnul  at  tliu  eml  nf  tlif  shiK)ts  ivhetliur  U'riuiiial 
or  lah^ral,  anil  of  ii  circlet  nroimil  it  at  tlie  Iuuh.-.  In  tlie  i-Ki:t  luntler  tlio 
uirclet  is  toiuplet*:,  but  ill  the  lateral  biaiiilmH  it  iisuaUy  liappuiis  as  seen 
in  the  spi!cie3  of  Abius  niiil  Vicea,  that  tlie  iijipi.'riunst  biiils  of  tliu  circlet, 
if  tlevt^lojmd  at  all,  remain  in  n  niiliinentary  uoiiiUtion.  Tliis  is  eritlviitly 
eoniiucteil  with  tlic  horizontal  position  of  the  branclii'^ ;  but  it  is  curiou!' 
to  note  tliat  it  is  the  u])in'nnost  buils,  tliose  most  exposeil,  that  are  not 
(liivelojwil,  but  are  clitckeil  in  their  growth  t<i  tlu'  advantage  of  tlie 
lower  buds. 

In  Pines,  on  the  other  liand,  the  latem!  Inuls  in  thi-  first  instance  ar« 
eriiet  like  the  terminal  bud ;  btit  as  thev  grvvr  they  assume  a  horizontal 
direction  a8  in  the  sjx^cies  of  Abies,  but  with  this  ini]>urtant  exception, 
that  they  generally  turn  up  at  the  ti|>i*  as  growth  goes  on,  aud  thiiB 
allow  oi  the  accents  of  light  to  tlie  branches  beneath.  Hence  in  Pines 
we  tind  the  circlet  of  buils,  whether  on  the  terminal  or  on  tlie  lateral 
shoots,  complete  and  eijunlly  develojjed  on  all  fiides.  The  ivlative  absence 
of  lateral  buds,  except  near  the  ends  of  tlie  shoots,  is  also  a  marked 
feature  in  the  Abietinew. 

The  bnd  scales  arv  iirranged  sjii rally  and  arc  fremiently  conijHicted 
together  by  n  felt4.Hl  arrangement  of 
the  hairs  nr  fringed  margins  of  the 
scaler  as  in  many  Pines,  or  by  an 
exudation  of  resin  as  in  many  Firs. 
These  arrangements  are  evidently 
adapted  for  the  ])rotectioii  of  tlie 
yonng  buds  from  cold  or  wet.  In 
some  Spruee  Vii's,  adilitinnal  jirotee- 
tioii  is  afforded  by  the  arrangement  of 
tlie  leaves  near  the  end  of  the  shoot, 
and  which,  <  instead  of  spreAditig 
laterally,  are  directed  jmrallel  to  the 
J  g  long  axis  of  the  shoot,  and  thus  clo.>(e 

Fig.  B.    1,  Tubular.    2,  Calirpttate  flepcrulatlon.       over    tlie     bllds.       The     form     of    bllds 

and  bud  scales  sometimes  afforil  useful 
means   of    discrimination   lietween   certain  8i»ecie». 

The  buil  Bcales,  or  iwrulffi  as  they  are  technically  called,  present 
variations  ui  texture  and  duration,  being  coriaueona  in  some  si>eeies,  long, 
thin  and  membraneous  in  others;  tliey  are  either  entiiv,  fringed  or 
lacerated  at  tlieir  margins.  As  these  iieruhe  sen-e  a  uniform  and 
temporary  jmrpose  only,  they  are  less  liable  to  vai'iation  and  luodiiieation 
during  growth  frtflu  tlie  oiR-ration  of  external  causes,  tlian  organs  cif 
longer  duration  ami  more  complex  function,  and  hence,  from  their 
relative  invariability,  their  utility  for  classifieiitory  imrposes  is  greater 
than  might  lie  sii])]KB»eil. 

The  manner  in  which  the  bud  scales  are  I'einoved  or  thrust  aside  by 
the  growing  shoot  is  also  worthy  of  attention.  The  variations  oliai-rved 
depend,  -of  coursi',  on  the  relation  between  the  nature  of  the  scale, 
the  amount  of  n-sistance  they  ofier,  and  the  degree  of  vigour  and 
direction  of  growth  in  the  bud  beneath.  In  some  cases  the  hud  scale* 
are  least  resistant  to  the  jiressiire  of  the  gniwiiig  shoot  at  the  ajiex  of 
the  bud,  in  which  case  the  slioot  makes  its  way  thniugli  a  ring  or  tul»e 
of  scales  which  iiersist  around  the  base  of  the  branch  for  a  long  time. 
Illustrfttioiis    of    this    occur    in    Abie*    amalrilig,    A.    tiMli",    A.    Fraaen, 
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A.    Veiti-hii,  A.  jtriiia,  Pirea  pofita,   P.   Smi/htMia,  aiul  many  othera.     In 

other   s|>ei:iee  the   bud    scalea  offer  tlie  least  resistAnc^  at  the  basu   of  tl)e 

bud,  tinil  when  this  happens,  the  bud  scales  arc  pushed  off  in  the  fonu  of 

II  cap.     This    is    observable   in  Abies    brarfeata,    A.    cilirira,   A.   Pinsapo, 

Pi^a  pumjeiig,  P.  abovata,  and  others. 

Instanees    liave  also  been  o!>8erved  m 

which    both    processes    have   occurred, 

as  Pu.fa  Eiujelnumni,* 

Tile  order  of  development  of  the 
terminal  and  lateral  buds  at  the  end 
of  the  ereiit  or  of  the  horizontal 
slioota  should  also  be  notieeil.  The 
(general  but  not  invariable  tendency 
in  the  Abietinete  is  for  the  side  buds 
to  expand  before  the  central  or 
terminal  one,  even  when  tliat  is  lar^r 
than  the  uthen^.  In  some  of  tiie 
Pines  where  the  cone  is  apparently 
but  not  really  terminal  tlie  central  bud 
does  not  start  into  growth  and  develop 
into  a  sho<»t  until  the  originally  erect 
cone  bends  diiwnwards ;  hence  the 
iihijot  in  i(nestion  is:  a  season  bcliiud 
the  cone  in  ilevelopnieut  though  fonned 
at  the  same  time. 

In  I'inus  the  yotnig  shoots  ]iresent 
diffeti'iices  wliich  are  useful  for  specific 
diHtiuution,  in  colour,  degree  of  liairi- 
'  ness,  form,  etc.,  some  being  cylindrical, 
otliem  with  prominent  angles  with 
intervening  furrows ;  but  the  most 
remarkable  difference  is  the  presence 
or  absence  of  leaf  fascicles  at  the  base 
of  the  shoot.  \Vlien  the  growth  is 
uniform,  tlie  whole  lengtli  of  the  nkoot 
is  covere<l  with  leaf  tufts  a^  in  Pinun 
liiiiia,  I'.  Larieio,  P.  ft/li-ejilris,  P. 
/•imforia,  P.  Cemiira,  P.  ri/jida  and 
many  others ;  but  when  growth  is 
dis|>ro|iortionati'ly  rapid  near  the 
base,  there  the  base  of  the  shoot  ig 
destitute  of  leaves  for  some  distance, 
as  in  PinuK  fifmJmn,  P.  •■jrelsa,  P. 
Fin.  7.     Bnmchiet  oT  Lurii  iiinij.-"  with  iialiiniaiM,  P.    Cfjuitert,  P.  ponderosa, 

tiirtwi  foitiig*.  p.  Bum/^ma  and  several  others.     This 

'The  prowsH  of  casting  at!  the  bnd  scales  is  t«cliuicaUj  called  " dejienilatioii."  Dr. 
Mastei'g  calls  the  first  of  the  two  processes  described  tubalar,  aiid  tlie  second  mlyptnite. 
Instances  of  tubular  defienilatioii  nbiterved  by  tlie  author  occur  in  Abits  kamolrpia,  A. 
ctphaloitiea,  A.  balaumai.  A,  iiuigHtficii,  PUen  iijiiH£iuii3,  P.  iiigm,  and  many  otheiv, 
incliidiiig  most  of  the  conitiioiipr  species  of  Piuua ;  and  of  calyjitTate  deperulation  in  AbUt 
tathnUnentii,  PicJi  puiit/tiia,  P.  Ear^-I laaani,  AbiAvi  ( Pfrarliitaugii)  DmiglaaU,  but  it  is 
not  a1>9olute  in  all,  if  in  any  of  these  species.  In  Pinus  generally  the  bud  sca1«a  are 
carried  forn'ard  with  the  youog  growtli  till  the  leaves  are  pailially  develojird,  when  they 
drop  olf  in  centrifugal  onler. 
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rharactor,  however,  is  no  moi-e  absolute  than  any  other,  fur  in  P. 
montana  while  the  centml  shoot  is  leafv  at  the  base,  the  lateral  shoots 
from    the    same    chist<*r    of    Inids  aiv  naked  at  the  base. 

Tlie  si)ecies  of  Cedrus,  Larix,  Larieopsis  (Pseudolarix)  and  CHnkgo 
are  rtMuarkalile  for  the  production  of  two  kinds  of  branches,  th(*  one 
lon^'  and  slender  with  the  leaves  distributed  at  inter\'als,  the  others 
short  and  tliick  with  the  leaves  in  tufts  at  the  extivniities.*  The 
fonner  are  the  extension  or  leader  shoots  in  wliich  growth  and  develojH 
nient  are  rapi<l  ;  the  latter  aiv  analo<,'ous  to  similar  growths  in  the 
Apple,  Pear,  I^alnmunn,  but  are  in  the  Taxace.e  and  Coniferj:  not 
necessarily  connected  with  the  production  of  fmit,  although  in  Cedrus 
and  Laricopsis  (Pseudolarix)  the  spurs  ]>ear  the  staminat*?  flowei-s,  and 
in  (iinkgo  lK)th  the  stiminate  flowei-s  and  the  fniits  ai*e  produced  from 
the  apex  of  the  sjmrs.  The  leaves  on  tlie  extension  or  deader  shoots  of 
(.'(Minis  and  Larix  are  generally  longer  and  moi-e  ghiucous  than  tliost* 
on  the  spurs,  and  are  stomatiferous  on  both  sides. 

The  mode  of  development  of  the  si)urs  may  ivadily  Ik*  traced  in 
the  I^rch  and  Cechir,  and  confirm  the  view  that  tlie  appearances  aiv 
due  to  the  more  vigorous  gi-owth  of  the  basal  and  ^leripheral  parts  in 
comparison  with  the  central  and  anneal  p<»rtions.  Thus,  if  a  bud  at 
the  end  of  a  shoot  be  examined  in  October,  the  a[)ex  will  1k^  found 
to  l)e  dome-shaj)ed ;  the  young  leaves  emergi*  in  succession  fi*om  the 
base  of  the  dome,  leaving  the  ajKJX  naked,  so  that  the  development 
of  the  leaves  is  centripetal.  If  one  of  the  latend  luids  be  examined 
at  the  sanuj  time,  the  axis  will  be  found  to  form,  not  a  dcmie,  but 
a  cup  from  whose  margins  tlie  leavi's  jirotrude,  those  at  the  ui>iHn' 
edge  of  the  cup  Inking  the  oldest  and  corresponding  to  those  at  the 
base  of  the  dome.  These  lateral  buds  are  those  destined  to  form  the 
tufts  of  leaves  on  th(*  spur ;  the  gi'eatest  energy  of  growth  is  in  the 
one  case  at  the  ajjex  of  the  gi'owing  axis,  in  the  other  at  the  base 
of   it. 

FOLIATION. 

The  term  is  liere  restricted  to  foliage  lea^'es  only,  and  to  those 
organs  that  function  as  such,  as  the  phylloid  shoots  of  Sciadopitys 
and  the  cladodes  of  Phyllocladiis.  Tlie  moi-jjliology  of  the  leaves  iu 
the   cotyledonary   state   has   been  already   noticed. 

The  cotyledonary  leaves  are  almost  always  followed  by  leaves  that 
differ  in  form  and  arrangement  both  from  the  cotyledons  and  from 
the  adult  leaves  of  the  same  species ;  they  are  known  as  primordial 
or  protomorphic  leaves.  Except  in  Ginkgo,  they  are  linear  in  shape, 
and  are  either  spirally  arranged  around  the  axis  (Pinus,  Abies, 
Picea,  etc.);  scattered  (Cedrus,  Liirix,  Se([Uoia,  Taxus,  etc.);  or  in 
decussate  pairs  (Cupressus,  Thuia,  Libocedrus,  etc.)  Sometimes  they 
are  sei)amted  by  a  distinguishable  interv'al,  but  there  are  cases  in 
which  they  are  so  crowded  as  to  appear  tufted;  there  are  also 
cases  in  which  they  are  seen  to  pass  gradually  into  the  adult  state. 
These   primordial  leaves  can  be  readily  recognised   iu   most   species ;    in 

•  In  reality  the  leaves  are  armnged  in  a  spiml  as  on   tlie  longer  shoots,  but  they  are  ho 
closely  i«icked  that  the  spiml  arrangement  is  often  very  much  o)>seured. 
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Ginkgo    tbey   are   almiet   nf   circular   form ;     iii   Sciadopitys    they    are 

alternate  and   not  whorled  like  the   phylloid   growths  tliat  iierform  the 

functions   uf    leaves     in     older    plants;      in    Piiuia    they   are    solitary, 

and    not    in    clustei-s    of    two   or    more."       In    the    CiipressineiP    the 

primordial    leaves  are    often    produced    for    many  years   in   succession, 

and   are  thenee  fi-eqiiently  seen 

simultaneously    with    the    adult 

folij^e    as  in  Junipenis,   Thuia, 

CupressuB     (section     Chanueey- 

paris^.     In  tliese  genera,  and  in 

ft  remarkable    variety  of    Cryp- 

iomeria     jtiponica      known      in 

gardens  as    0.  eleijans,  there  are 

fonns  in  which  primordial  leaves 

only   ai-e    produce<l    during  the 

whole   life   of   the  plaiit.t 

Xari-owness  in  comparison 
with  length  is  the  prevailing 
characteristic  of  the  adult 
foliage  of  the  majority  of  the 
species  cidtivated  in  Great 
Britain,  the  exceptions  occurring 
chiefly  in  the  CupressineiP  with 
heteromorphic  foliage,  of  which 
the  ailidt  form  is  small,  scale- 
like,  almost  as  hroad  as  long, 
especially  on  the  tenninal 
growths.  A.  more  conspicuous 
exception  is  Ginkgo,  in  which 
the  leaf  expands  into  a  fun-like 
blade  tliat  is  usnally  much 
broader  than  long  but  with- 
out any  true  midrib ;  the 
iiimieroua  veins  of  nearly  equal 
size  di^'erge  from  the  top  of 
the   stalk   ami   are  unconnected 

(,  rotyliVloii, /'rBf,iriniorrtlal/'Tii",'lraii!.l'lioi'iar'ltBv,^a;        by       H")'       Utel'al       rCticulationS. 

*D,  Hiiuit  tuiiiinf.  Notwithstanding   the   prevailing 

nan-owness     in     comparison     with     length,    there     is    a     considerable 
diveraity    in   the   shape    of     the   leaves    in    the   different    genera,   and 


*  Tlie  inotouioriiliic  Ipavra  of  Pinua  should  uot  lie 
^iriiiioKlinl  leMven  of  tlie  odult  foliage,  which  eoiiaiat 
calleii    for   cmiveiiipiicp    of  ilescriptioii    "basal    slieaHiB." 

t  Tlu's.- foriiiH.    often  ™I1<«1  ill  gardeiifl  ■'juvenile,"  ™u 


inly  be  itqietuatsd  f 


24  FOLIATION. 

even  in  species  included  in  the  same  genus.  Some  of  the  more  easily 
observed  forms  inny  be  here  mentioned  as  tiiey  afford  in  many 
cases    a    simple   mark   for  distinguishing    the   genera. 

In  1'iiui.s  till'  loiVKH  are  linear  or  filifonn  (threniHike) ;  in  simie  species 
of  reiimrkiililf  ti-nuitv  :iinl  exceeding  a  foot  in  Ien}<th  (P.  }ofujif<Aia, 
P.  paiitla,  P.  Stihiniana)  ;  in  otliew  they  scarcely  exceed  an  inch  in 
length  (P.  Parryana,  P.  mono- 
phylla,  P.  Bal/iTUrianaJ.  Tlieir 
form  is  modilied  aceording  its 
they  are  in  fascicles  of  two 
0^minat«),  three  (temate),  or  five 
(ijuinate)  ;  in  the  first  nametl 
they  are  semi-circular  in  section, 
that  is,  tliey  have  one  convex 
and  one  plane  aide  ;  in  the 
iither  two  they  ure  triquetral 
(tliree-angled)  mth  one  convex 
iin<l  two  plane  sides.  Mui^h 
discussion  has  arisen  resjwctiiiK 
tlie  true  nntnre  of  the  "needles  " 
or  adnlt  (secondary)  leaves  of 
I'ines  whii:h  need  not  be  intro- 
duced here.  "  The  evidence 
derived  from  coni]>iirrttive  mor- 
[iliolo^  including  teratology, 
development  mid  minute  luiatoniy 
is  entirely  in  fiivour  of  the 
vien-  tliat  the  '  needles  '  ari' 
true  leaves  Itome  upon  a,  shoot 
whose  apival  development  is 
usnidly  arrested  after  the  formii- 
tion  of  the  verticil  of  loaves, 
two,  tlirej.'  or  five,  as  the  case 
may  l>e."* 

In  the  group  of  genera  known 
under  the  i-onunon  name  of 
Firs  (^Vhies,  Ilcea,  Tsugn,  etc.) 
the  leaves  are  linear  or  acicular 
(needle-shaped),  flattened  or 
t«tragonid  (four-angled)  with 
their  ajiex  spine-tipjted,  acute, 
l>lunt  or  eiuarginat«.  In  some 
species  of  Abies  the  leaves  on 
Flu-  0.    ivmaw  i™"-*  of  riiiio  .viinia,  the  fertile  branches  are  different 

in  form,  size  and  direction  from 
those  on  thit  sterile  (usually  lowennust)  branches  ;  this  difierence  is  notice- 
able in  A.  •ephaJonira  in  which  the  leiives  on  the  cone-bearing  branches 
are  acicular  and  spread  equally  on  idl  sides,  whilst  those  on  the  barren 
branches  a,n:  longer,  flattened,  s]iine-ttpix-d  and  ])seud<i-di8tichoiiR.  In  A, 
jiifiia  the  leaves  on  the  barren  bmnches  iii*  longer  imd  narrower  tlian  those 
on  the  fertile  ones,  and  tliey  are  nlso  deeply  noti'hed.  In  A.  rtmoolor 
•  Blaatera  in  Joura.   Linn,   Soc.   X.WII.  287. 
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var.  Loiriana  and  in  A.  <ircauii»  the  leaves  un  the  barren  bmnchea 
spread  awiiy  from  either  aide  of  the  iixia  markedly  in  one  plane,  whilst 
those  on  the  eone-bearing  branches  are  much  shorter  ami  curve  inwards 
like  those  of  the  Colorado  type  (A.  ronrolor).  Another  peculiimty  observable 
in  the  leaves  of  Abies  is  that  those  on  the  latest  growths  of  the 
principal  axia  (leader  alioot)  are  in  most  species  much  smaller  and  more 
distant  than  those  on  the  branches,  und  never  asauine  the  ])seu<lo- 
diatichoua   arrangement. 

In    Cryptomeria,    Seiptota    (/iganiea,    the    Amncariaa    included    in    the 
section    Knta.«sn,    and    many    Junipers,    the   mlult    leaves    are    awl-sliaped 


(subulate)  or  some  slight  modification  of  that  form,  and  often  faleately 
curved.  In  Taxodium,  the  Redwood,  the  Yew  and  other  Taxa<ls  they 
are  linear,  flattened,  and  (xiinted  at  the  ajiex  (in  Torrcya  spine-tipped). 
In  the  Cypress  and  its  allies  (Cupressinere)  the  leaves  are  often  hetero- 
morphic,  that  is  to  say,  they  occur  in  two,  three  or  even  more  different 
forms;  primordial  leaves  are  often  prtKluced  simultaneoiLsly  with  adult 
leaves,  tlie  former  being  always  linear  or  acieular  and  more  or  less 
spreading,  whilst   the    latter   are    scale-liko,  oft'-n    in    twy  ditFereut   forms. 
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and   (iioi-.    (1    1("   ipjiii. ■tf.nl  til  till    -ill  ct  II  I   mn.-Jtiit  willi  il      But   in 

s|".iu-*  111  ttlii.Ii  tin    liniulilet- an   «iil^t<nt<    m  iiiiiiuKil    i-"  m  IaIk^i -i i iw 

fetiaifiina  iiiul    m    m)1iii     1h Inii^nii^'    to    tin.      Viiitniliiiu   r!<iKii   CiJlitii->   iiikI 

A<  tiiiMstnilms  t\te  liii^es  nn    umfuini  in  sizt  nnil  -liiin 

The  ari-augemeiit  of  the  lea\es  of  the  atUilt  foht^je  m  rejiaiil  to  their 

iiiseitioii   on   tlie   pimtipil   and   lateral   axe-*   19  either  spiral    deciTwate. 

or   whorlecl*     The   spiial   aiiaiigeineiit   is   iisualh   \eij   tleailj   maiked, 

and   18   hj    fai    the    most    |i red d  1111  iia lit   om  ,   it   nccurs   tluoiighoiit    the 


Abietinea-  (the  close-set  leaves  on  the  short  spurs  or  arresteil 
bimiichlets  iti  C'ednia,  Larix  and  Larioopsis  are  apimi-ent  exc^jptions 
only),  also  tliroughoiit  the  Araiicarineiu,  the  greater  part  of  the 
Taxodineie,  and   the  Taxaeeiu,     This  spiml  arrangement  of  the  lea\-es  is 

•  Tliere  is  110  fSKciitiH]  distiiu^tEon  tn-twwii  dwinsiit!'  ami  tthorled  (vertieilluti?).  TIip 
(iilfereiipe  cniisiMs  only  in  thi-  iimiilirr  of  leniv*  <iiiii|iletilif;  till'  cin-li!— liepllssatc  two, 
uliorlfd  more  tlimi  Iw-..  bikI  in  tlie  |-eUtive  [xMiti'iii  n{  tin."  Ichvon  of  mn-  cin-le  to  thoso  of 
the  nvxt  above  or  lirlow. 
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due  to  a  torsion  or  gyratory  movement  made  liy  the  shout  during  its 
gitiwtli ;  ill  those  crises  where  the  growth  is  rapiil,  as  the  "  leader 
shoot"  of  species  of  Ahies  ami  Picea,  notably  Abies  Sonlmtdiniana  and 
A.  Vcitehii,  Picen  sUi-kmfns  and  others,  this  gyratory  nioi^enient  may  be 
detected  by  watching  the  pn>gress  of  the  alioot  at  frequent  intev\'als. 
Were  tl  e  ^yratory  movement  that  gives  rise  to  the  spiral  arningenient 
al  se  t  t  s  ev  le  it  that  the  leaves  wonld  then  be  in  straight  lines, 
a  ar  a  f,e  e  t  nqiiestionably  detrimental  to  the  well-being  of  tlie 
jla  t  3  ce  tie  area  of  leaf  surface  ex|xi8ed  to  rlii-ect  sunlight  would 
lee         o  si      e  luced. 


The  decussate  ariatigeinent— that  is  to  say,  when  each  jmr  of 
opixjsite  leaves  is  placed  it  a  right  angle  to  the  pair  immediately 
alifive  and  lielow  it^ — ^is  coniniim  throughout  the  Ciipressineje  except  in 
those  species  of  .ruuiper  in  which  subulate  {awl-shapeil}  adult  leaves 
predominate  (Jumpni'-  commiiiH''  J  iigid-a,  J.  driipaira,  J.  oi-ifi-edtvs, 
etc.),  and  these  are  always  in  whorls  of  three  each.  The  whorled 
arrangeiiient  occurs  only  in  Juniperus  and  in  the  phylloid  growths 
(c'ladodes)  of  Sciadopitys,* 

III  idl  till'  Kirs  and  in  mniiy  Pimw  thi"  Icavew  an'  inserted  "ii  o«t- 
^Tiiivtlia  of  the  huIk'iihis  or  corky  biyci'M  nf  the  Imrk  calli'd  |>ulviiii 
(/luinrmx,  a  ciisliion),  and  tlicMc   pidvini    hit    prolonjied  iiitu  spihd   riilfpiK 

"  Tlif  arraiiKrniriit  of  leavHt,  wlicHier  folia((e,  Roral  or  pai'|>ellaiy  (fniit  tieaiiiiKi,  on  "le 
aiiftl  stniftiirrs  tlmt  producp  tlieni  is  dpscribwi  in  Bntaiiy  under  t\\v  name  ot  Phyllotaxis. 
Tlic  mhyrt  is  treatpc)  nf  in  all  tlif  besl  text  Uonks. 
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iiroiirnl  tlie  yoiuig  shoot  and  always  (it  ii  very  siiiftU  angle  to  ite  loiig 
axis ;  tlieir  funii  in  couiit^ctioii  witli  that  of  the  cicatrice  left  by  the 
leaves  varies  so  niiieh  in  the  different  genem  as  to  afford  a  characteristic 
oi  eflch.  Those  outfpxtwths  havo  sometinws  been  wrongly  described  as 
tbe  "ilecuirent  base*,  of  the  leaves."  The  iMsition  taken  iip  by  the 
leaves  with  resiject  t^)  the  axis  that  liears  them  is  subject  to  much 
variation,  but  in  every  cnsc  with  the  evident  pui-pose  of  enabling  them 
to   ]>urfoi'fti    their   functions  ht  tlie  greatest  ailvantagc.      On   tlie   principal 


axis  or  "lenik-r  shoot,"  not  oidy  in  Abies,  Hcea,  Tsuga,  etc.,  btit  also  in 
the  Arauonias,  Sequoia  tmrnperrirenn,  Taxiw,  Toireya  and  others,  the  Itwvt's 
spread  on  nil  sides.  This  is  idso  thf  ease  with  side  shoots  which 
suddenly  tjuit  the  horizontal  direction  and  assume  an  upright  position, 
as  is  fi'equently  the  cjise  in  Picea  ajanejMtK,  P.  gitrhensig  and  othere, 
and  normally  so  in  the  fastigiate  varieties  of  the  common  Yew  and 
Cephalotaxus.        In    7'aeodiuiii     rlii^irhum   and    Seifuoia    eemperrirens    the 
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leavL's  are  (listii;liou3,  tluit  in  U<  *iy,  they  aii;  an-.iii|,t!il  in  opiwsite  rows  im 
cither  aide  of  the  shoot,  and  sprpAil  in  one  phiiie.  In  the  connnoii  Yew, 
Torreya  and  Cephnlotaxiis  the  leaves  are  aiib-spirnliy  nrmngeil  around  the 
shoot  but  spread  laterally  in  two  directions  only,  except  in  the  faetigiiite 
forms  already  noticed.  In  Abies,  Picea,  (with  some  exeeptions,) 
Tsuga  and  Abietia,  the  leaves  on  the  under  side  of  the  lateral  shoots  are 
twisted  at  their  base  so  as  to  briiif;  them  either  into  a  horizontiil  position 
or  at  11  small  angle  to  it,  arrantjeil  in  two,  three  or  moiv  ranks  ;  whilst 
those  on  the  upper  side  are  nearly  parallel  witii  the  long  axis  of  the  shoot, 
more  or  less  appressed  to  it,  and  are  always  shorter  tlian  those  pointing 
laterally,*  as  in  Alnea  aiitahilu,  A.  Nimliitanniana,  Pirea  enrelsa,  P.  nigra, 
P.  ajatieitgiit,  etc.;  but  iii  Abien  ijrandiit,  A.  baigamea  anil  A.  eoncolor  all 
the  leaves  of  tlie  sterile  branches  are  pseudo-distichous.  It  is  now  well 
known  that  these  [wsitions  are  taken  by  the  leaves  in  order  to  bring 
them  into  the  most  advantageous  relation  to  din^.t  siiidight,  and  thence 
for  till'  object  of  promoting  their  main  functions  to  the  greatest  benefit 
of  the  tree,  viz.,  the  assimilation  of  fooil  stuffs,  respiration,  ami  the 
exhalation   of  snixirfluouw  water  vapour. 

Ill  connection  with  the  same  objects  may  1*  mentioned  the  niovemente 
of    the    leaves   of   some    Conifers    that    have    U'en     observed    during    the 


LibitM.    7,  Ijirir  tumpmi^      n,  htricifjitiii  K^n^pfiri. 
(Fnln   Kngler  biuI   PrenU'H   Nitiir1lcb«i    Pflaiiienbniilleii). 

season  of  active  vegetation,  as  Aliie«  Nordmarmiaita,  I'inun  halejienxiii 
and  other  Pinea,  notably  those  with  long  filiform  loaves  as  P.  e^.-elna, 
I'.  Strobua,  etc.  The  leaves  ,  of  these  Pines  in  winter  eollaiae  and 
hang  in  clusters  that  are  quite  pendulous ;  but  in  summer,  eapecially 
under  the  influence  of  sunlight,  they  become  divergent  and  even  spread- 
ing. More  observations  covering  a  larger  range  of  subjects  are,  however, 
wanting  before  any  certain  deduction  can  be  drawn  from ,  these 
movements. 

In  many  of    the  species  included  in  the   Cypresf  tribi',  esjiecially  tliosc 

ill  which  the  branchlets    are    frond-like,  the    decussate  pairs    of  -scale-like 

leaves    are    frequently    dissimilar,  markedly    so    in    Libocedrus,  the  lateral 

pairs   being  larger   and    free    at    the    apex,  whilst   the    dorsi-ventral  pail's, 

those    on     the    vpper  'and    \inder    side    of    the    slioot,  are    smaller    and 

*  Among  the  Abies,  A,  Finsapo  is  a  constaat  exceptjou  to  this  rule,   and  A.  cpkaloniai 

ill  (lart ;  in  these  apeciea  the  leaves  atii'ead  equally  in  all  directions  on  the  branches,  and  oii 

their  ntmilioatioua.       Among  the  Picese,  P.  polUii  and  P.  Sinithinan  are  exceptions  ho  far 

as  the  trees  growing  in  England  have  been  obsei'ved. 


30  PERSISTEXCY  OF  THE  LEAVES. 

<*oncrescent    with    it ;     on    the    latest    <<i*owths    hoth    ])airs>    are    generally 
similar  an«l  equal. 

Mention  may  here  be  made  of  leaf-like  structures  that  occur  iu 
two  well-definetl  genera,  and  whicli  are  popularly  called  leavas  but 
are  not  true  foliage  leaves  in  the  scientific  acceptation  of  the  term, 
although  tliey  perform  all  the  functions  of  such.  These  are  the 
"  needles "  of  Sciadopitys  and  the  cladodes  of  Phyllocladus.  The 
"  needles  '*  of  Sciadopitys  present  greater  resemblance  to  axial 
structures  than  to  foliage  leaves  ;  they  occupy  the  axils  of  leaves 
of  the  first  order  —scale-like  bodies  of  deltoid  shape  which  soon  fall 
off,  and  thus  correspond  in  position  with  the  fascicles  of  leaves  in 
Pinus  but  are  not  necessarily  of  the  same  morphological  significance.* 
From  the  evidence  derived  from  their  anatomy  and  from  other 
circumstances  they  are  more  properly  regarded  as  phylloid  shoots  than 
as   true   leaves. 

In  Phyllocladus,  a  genus  of  Taxads  occurring  in  New  Ze<iland, 
Tasmania  and  Borneo,  the  primordial  leaves  are  small  linear  oi'gans 
that  usually  disappear  before  th3  end  of  the  third  year,  and  the 
adult  leaves  are  miaute  scale-like  bodies  produced  at  the  base  of  the 
shoots  in  the  early  spring  but  soon  fall  off.t  The  functions  of 
foliation  in  this  genus  are  performed  by  flattened,  fan-shaped,  leathery 
expansions  of  the  branchlets  termed  phyllodes;  these  phyllodes  are 
arranged  laterally  on  each  side  of  the  axis  that  produces  them,  much 
in   the   same    manner   as   true  leaves. 

The  pei-sistency  of  the  adult  leaves  of  Taxads  and  Conifei*s  varies 
from  a  single  season  to  several  years.  In  Ginkgo,  Larix,  I^aricopsis, 
and  Taxodium  the  leaves  are  deciduous  ;  in  Araiicaria  imbricata  their 
pei-sistency  is  the  longest  yet  observed  in  this  country,  in  many 
instances  from  •  fifteen  to  eighteen  years. J  The  Kauri  Pine  of  New 
Zealand,  Ayathis  australu,  probably  retains  its  leaves  under  certain 
circumstances  for  a  still  longer  period.  The  greatest  variability  in  a 
single  genus  occurs  in  Pinus ;  in  P,  halejyemis,  P.  Strohus  and  a 
few  othera  they  fall  off  at  the  end  of  the  second  year,  whilst  in  P. 
BalfourUdia  and  other  species  which  have  their  home  in  the  dry 
climate  of  the  western  plateau  region  of  North  America  they  are 
persistent  from  ten  to  fifteen  years.  In  Abies  and  Picea  it  is  not 
unusual  to  find  green  leaves  from  seven  to  nine  years  old,  but  the 
average,  persistency  throughout  these  genera  is  from  five  to  seven  years. 
In    the    CupressiucT    the    leaves    continue    green    from    three    to     five 

•  Masters  in  Journal  of  Botany,  XXII.  (1884),  97,  and  Journal  of  the  Liunean  Society, 
XXVII.   276,  where  the  subject  is  fully  discussed. 

t  In  Phyllocladus  glaum  they  are  similar  to  the  primordial  leaves  but  rather  broader. 
— Kirk,   Forest  Floi-a  of  New  Zealand,  sub.  t.   99. 

X  In  AravA'ariti  itttbricata  the  length  of  time  during  which  tlie  leaves  remain  gi*eeu 
on    the   branches   is  modified   bv  situation   and   environment. 
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years,  but  remain  in   a  withered  or  eftete  state  on  the   principal  axial 
gi'owths   for  a   imich   longer   period. 

The  colour  of  the  folijit^e  is  also  worthy  of  note.  From  the  (h'ej) 
soinhiv  hues  of  the  Austrian  Pine  and  C'oniinon  YeAV  to  the  liglit 
antl  airy  deciduous  Cypress  and  Maiden-hair  Tree,  the  silvery  lines  of 
the  W«»y mouth  "Pine  and  the  ;^'r(*yish  foHa<,'e  of  Cupressus  pisifera  var. 
xtjuarrosa,  then;  is  found  in  the  diti'eivnt  Tribes  an  encUess  variety  of 
tints  which  the  <^reen  of  Nature  ah.)ne  dis])lays.  The  deep  K^^^S'^y 
«^nH»n  of  tlio  leaves  of  Abies  brcuieahi  renth'i*s  that  remarkable  tree 
«listinct  from  every  otlier  Abies.  The  pleasing  glaucous  hue  of  the 
Deotlar  ('edar  is  almost  unitpie,  and  the  rich  deej)  colour  of  Lihoredrua 
fjfirurrens  is  scairely  less  so ;  Pimut  iruliata  is  distinguished  among  all 
Pines  l)y  its  cheerful  grass-green  foliage  which  afibixls  a  striking  contrast 
to  the  dull  gn*v  hues  of  many  of  its  congeners;  the  difference  in 
<.'olour  b;.'tween  Abies  nobilis  and  A.  Nonbnmniiana  is  not  less  marked. 
Tlie  foliage  of  Crypttniwria  eletjans  changes  in  winter  to  a  deep  bronzy 
green  tinged  with  crimson  which  uiakes  this  j)lant  particularly  ornamental 
at  that  season,  and  a  similar  change  takes  place  in  Cupressics  fhyoides 
var.  f^riroifJet!^  whir'h  becouies  violet-purple.*  The  common  Arbor  VitsB 
is  brownish  green,  while  varieties  of  the  Chinese  si)ecies  have  their 
foliage  of  a  rich  golden  yellow  during  the  growing  season.  Many  of 
the  Junipers  liave  a  liluish  glaucous  ting.'  peculiar  to  them,  and  others 
are    (piite    grey. 

Besides  the  difference  in  tints  above,  sketched,  the  foliage  of  coni- 
ferous plants  is  subject  to  two  changes  in  colour,  viz.,  variegation  and 
OLAUCEHCENCE.  Variegation  is  due  to  changes  taking  place  in  the  minute 
granules  called  chlorophyll  bodies  ind)edded  in  tlu»  protoplasm  of  the 
c<*lls  of  the  leaves  (and  stems)  innnediately  l)eneatli  the  ei)iderm  or 
skin,  and  which  gives  the  foliagt^  not  only  the  prevailing  green,  but  also 
other  tints  as  })urple,  crimson,  brown,  etc.,  characteristic  of  the  foliage  of 
certiiin  plants  when  in  active  growth.!  Variegation  shows  itself  in  the 
young  growth  of  the  plants,  which,  instead  of  appearing  in  the  shade  of 
green  natural  to  the  s|)ecies,  tikes  some  shade  of  yellow  that  varies  in 
the  different  kinds  froui  a  deep  golden  hue  to  a  creamy  white.  In  some 
cases  the  whole  of  the  newly-formed  branchlets  with  their  foliage  is  pro- 
duced coloured.  As  the  si^ason  advances,  the  tint  gradually  changes,  first 
by  becoming  deciper,  then  taking  a  j)erceptiblt;  sliade  of  green,  and  finally 
in  tht».  course  of  the  si'cond  season,  assuming  the  green  natural  to  tlui 
sjH^cies,  ])ut  not  till  a  new  coloured  growth  is  formed.  Thi^  kind  of 
varit'gation  is  observed  U)  be  tolerably  constuit  in  whatever  descrii)tion 
of  soil  the  ])lant  is  growing,  ])ut  the  inti'iisity  of  the  colouring  is 
slightly  <lifferent  in  different  soils,  being  most  developed  in  clayey  loams 
In  other  cases  the  tijjs  of  a  portion  of  the  branclu^s  only  aj)pear 
coloured,  the  exti^nt  of  the  variegation  ranging  in  different  and  in  the 
siime  si)ecies  from  a  nieii;  spot  to  a  considerable  portion  of  the  branch. 
It    is    only    in    this    form    that    a    white    variegation    api>ears.        Plants 

*  The  foliage  of  all  or  nearly  all  the  Couifene  of  temperate  climates  enanges  colour 
ill  winter  more  or  less.  This  is  due  to  the  low  temjKjrature  of  that  season,  whicli 
causes  a  peculiar  transformation  of  the  blue-green  constituent  of  cliloronhyll.  A  higher 
tcmj>ei"ature   restores   the   normal   condition. 

+  The  giWng  of  colour  to  the  foliage  of  plants  is  a  suboixiinate  function  of  chlorophyll. 
Under  the  influence  of  sunlight  it  is  the  agent  that  converts  the  inorganic  matter  taken 
up  by  the  roots,  and  the  carbonic  acid  absorbed  from  the  atmosphere,  into  the  organic 
matter   of  which   the   plant   is   built  up 
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variegiited  in  the  manner  first  described,  continue  U)  prcKliice  coloui'ed 
foliage  year  after  year  without  manifesting  any  special  signs  of  debility 
or  decay ;  but  their  rate  of  gi'owth  is  always  slower  than  that  of  the 
nonnal  fonns.  Plants  partially  variegated  often  show  signs  of  disease 
in  the  coloured  parte,  which  turn  brown  and  die,  in  some  cases 
within  a  few  weeks  after  it  is  produced,  especially  if  the  plant  is  exposed 
to  the  direct  action  of  the  sun's  rays.  Partial  variegation  in  vigorous-growing 
kinds  often  disappears  entirely  in  the  coiu'se  of  a  few  years;  it  is  also 
greatly  influenced  by  the  soil  in  which  the  plants  are  growing,  being 
heightened  in  some  situations  or   soon  becoming   obliterated   in   othere. 

Glaucescence  is  quite  distinct  from  variegation ;  it  makes  its  appear- 
ance indifferently  in  young  and  old  plants.  It  is  always  present  in 
the  foliage  of  many  species,  in  some  of  wliich  it  becomes  greatly 
heightened  by  tige ;  it  also  fi-equently  ap])ears  with  great  intensity  in 
the  young  plants  of  species  that  are  normally  quite  green  or  show  it 
but  very  faintly.  The  effect  of  glaucescence,  as  regiirds  the  asi>ect  of 
the  trees,  is  to  give  them  a  greyish  silvery  hue,  particularly  pleasing 
and  beautiful  in  many  plants  belonging  to  the  Cy])ress  tribe  and  to 
the  Firs;  while  it  imparts  a  venerable  lioary  appearance  to  aged 
Pines  and  especially  to  the  Cedar  of  Lel>anon.  It  is  due  in  one  form 
to  the  stomata  of  the  leaves,  and  it  is  not  improbably  an  optical 
effect  arising  from  their  close  proximity  and  formal  arrangement, 
especially  in  the  case  of  the  white*  lines  seen  on  the  under  surfaces  of 
the  leaves  of  the  Silver  and  other  Firs,  and  in  the  leaves  of  Pines, 
Junipers,  etc.  In  another  form  it  is  caused  by  a  resinous  secretion 
which  is  easily  rubbed  off  by  the  finger,  leaving  the    leaf   quite  green. 

The    minute    structure    of    the    leaves   of    Conifers    afford    a    most 

interesting   study   for   those  desirous   of  gaining  an  adequate  conception 

of   the   apparatus    by    which   the    physiological   functions    of    nutrition, 

respiration,    etc.,   are   carried  on,   but  a  satisfactory    treatment  of    the 

subject  would    far    exceed   the   limits    of   this   work.       The   anatomical 

structure  of    the   leaves   as   seen   in   transverse    sections   of    them,    or 

the    most    salient    points   of    structure    have    of    late    years    been    so 

frequently    given    with    the    descTiptions    of    species,    chiefly    of     the 

Abietineit,  that  the   subject  must  not   be  entirely  passed  over.      Much 

stress  too  has  occasionally  been  placed  on  certain  anatomical  characters 

in  the  leaves  as  marks  of  generic  difierences,  such  as  the  position  and 

number   of    the   resin-canals,  which   on   account   of   their   constancy   in 

the   different    genera    into  which   the   trees  known   under  the  general 

name     of     Firs    are    now    distributed,    are    frequently    mentioned     in 

connection   with   them.       But   the   similarity    of   the   structure    of   the 

leaves  of    species    included  in   the   same    genus    together    with    some 

variability  that  has  been  observed   in  a  single   species   does   not  admit 

of  much   reliance   being  placed   upon  the   anatomical    characters   as   a 

means  of    distinguishing  species.       The    illustrations   here  given   have 

been  especially   prepared   for  this   work   by  Mr.   N.  E.  Brown,  of  the 

Kew    Herbarium,  and   are   intended  to   convey  a  general   idea  only  of 

leaf  structure  of  the  Abietinete. 
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Fig.  1 5    represents    a    trunsviirsc     section   of    n    loaf    of    the     (.■oimnon 
Spnice  Fir,   Picea  excdm,  ina^iiRed   fifty   iliamet^rs.      Thii    row  of  snuill 
iwlygonal   ceils  with   thickened    walls   immetUatcIy  beneath   the   epidermis 
or     akin    is    technii^ally     called     th<!     hy|)odemi,     the     iiulividiial     ceUs, 
strengthening    tells.       In   the    common    Sprueo    the  hypoderm   consists  of 
a  single   layer  of  cells,  bnt   among 
the    Pines    there   are    instances   of 
the    liypoilomi    consisting    of     two 
and    oven   more    biyers,    whilst    in 
some  ajwcies  of  Tsugu  it  is  either 
absent     or     restricted      to     certain 
part*  of    the  leaf.      Tlic    shajxi    of 
the    hypotlenu     cells     varies     con- 
siderably   ill    the   different    genera. 
The    small    shaded    cells    in      the 
Fig.  15,  Traiuiveree  secUoii  of  list  of  1-vt.i  fj«i»..        centre    of     the     leaf    denote      the 
elements      composing      the      single 
fibro-vastnlar  bundle  /,  jtassing  along   the   mid-rib ;   it   is  sejmrated    from 
the    principal    tissue    of   the   leaf  by  a   welMeiineil  circle    of    small  cells 
(endoilemi) ;     the    large    circular    opening    )■,    beneath    the    fibro-vascular 
bundle  and    close    to     the    epidermis,    in    the    resin-iMinal ;    this    is    lined 
with   a    layer    of   small   cells   called   epitheliuiu    cells.      In    some    leaves 
of    this    sjwcies,    the    resin-canal    is    either    entirely    absent    or  does  not 
traverse  the  whole  length    of  the  leaf.      The  substance  of  the  leaf  filling 
np  the  greater  part  of    the   area   of  the    transverse   section    is   called     the 
jmrenchynia    or   niesophyll.       As    shown    by    the    figure,    the    mesi.iphyll 
in    Pii-ea  exrelm    is   wholly   cellular   and    fairly  uniform  throughout;    die 
greater  jwirt    of  the    cells   composing    it    contain    the    chlorophyll  grannies 
which    give    the    green    colour    to    the    leaf   and    perfonn    the    important 
functions  already  alluded  to. 

Fig.  16  represents  a  transverse  section  of  a  leaf  of  T^/a  Bmtwnicma, 
the  Himalayan  Hemlock  Fir,  magnified  thirty  dinmetere.  In  this  case  the 
hyjwderm  is  confined  to  the  two  marginal  aides  of  the  leaf.  In  the 
fibro-vasciUar  bundle  /  in 
the  centre,  the  principal 
elements  caUed  phloem  and 
xyleni  are  more  clearly 
differentiated  than  in  the 
ypnice  Fir ;  immediately 
below     it     is     the     single 

Fig,  Hi.    Traim-ene  BH-tkmoflMfof  Tairsn  nrummlan-i.  rcsiu-Canftl    r   linetl   with    a 

layer  of  very  minute 
epithelium  cells.  In  the  Hemlock  Firs  the  cellular  tissue  foniiing  the 
niesophyll  is  not  of  uniform  stnicture,  the  cells  immediately  beneath  the 
epiderm  being  mostly  elongated  in  a  vertical  direction  to  it.  Tliis  form  of 
cell  is  strongly  marked  in  T^uja  Bruiwniana ;  from  their  formal 
appearance  they  have  received  the  name  of  palisade-cells. 

Fig.  17  shows  a  transverse  section  of  a  leaf  Of  the  common  Silver  Fir, 
Afiifii  ^tinaia,  magnified  thirty-two  diameters.  Here  the  hypoderm 
consists  of  a  single  row  of  small  cells  continuous  only  in  the  centre  of 
the  leaf  above  and  beneath  the  midnb  and  much  interrupted  or 
entirely  absent  in  other  parts.  The  midrib  consists  of  two  fibro-vascular 
bundles  suiTOunded  by   a    sheath   (endoderm),  wliilst    the    resin-canals  )■  r 
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UK    vei^-   distinctly  shown    near  the  inferior  epidemi   at  a  short  dist«nco 

from  each  nim^.       This  jxtsition  of  the   n'sin-canals   in   characteristic   of 

Abies   throughout,  difTering   in   some   of   the  species  only  by  being  wholly 

within    tlie    jtarent-hynia    (mesophyll)    or    doee   to   the  epidermis    of    the 

under  side,    and  by  their  distance  from  the  margin.      Comparing  Fig.   17 

with  tliat   prei-eding    it,    and    also  with    Fig.  19,  the  structural  difference 

between   the    leaf    of   an 

Abies     and    a    Tsugu    is 

manifest,  whilst  the  close 

similarity    of      Abies     to 

Abietia    is    scareelT    less 

evident.      For  further 

illustration,  Fig.  18  shows 

Fig.  n.  Tt^v™.  «etion  ot  1-f  of  jw«  ^i.^«.  *  trausveree    section  of  a 

leaf  of  Abtes  ronroioi: 

Fig.  19  shows  a  transverse  section  of  a  leaf  of  tlie  Douglas  Fir,  Abietia 

Douffl<mi,    magiiifieil    fifty    iliajiicters.      In    the    leaves    of    this    Fir    the 

hypoderm,  according   to  the  late   Professor  McXab,*  is  very  variable  ;    in 

the   section  here    given,    it    occurs   only  along  the   region  of    the    midrib 

under  the  epidenu  of  the    up|)er   surface.       The  resin-canals   are  two   and 

traverse  the  mesophyll  near  the  epiderm  of  the  lower  surface  as  in  Abies. 

Fig.    20    represents    a    transverse    section    of    a    leaf    of   Pinus   Larieio 

enlarged  thirty  diameters.     The  hypoderm  is  here  a  very  narrow  band  of 

thick  walle<l  cells,  following  the  contour  of  the  leaf,  whilst  the  mesophyll 

consists   of  a    broad  band  of   cells  containing  chlorophyll   between  it  and 

the    jHirallelogram     enclosing    the 

two   tibrovascular   himdles  /    and 

markcil   oft     in    the    centre   1>y   a 

layer  of  smaller  cells.      Traversing 

tlie      meso]ihyIl     about      midway 

between    the    hyjiodemi    and    the 

centiul     (Mrallelognim     ai*     eight 

lesin-caiiids  r  r    lined   with    thin- 

^g.  ifl.    TnuaierH  kcUoii  of  Isf  of  Abiri  roorolar.         Walled    epitlietimu    cells.       In    the 

tritiuetral    (three-sided)    leaves    of 

the    Pines,    with    three    and    live    leaves    in    a    sheath,    there    are    fewer 

i'PNin-<-anali<,   and   where  there   are   hut  three,    there    is  usually  one    in  or 

near  wch  of  the  three  angles. 

The  STOHATA  or  minute  porc'likc  j)erforations  of  the  epidermis  of  adult 
leaves  should  also  be 
mentioned  here  on  accoimt 
of  the  important  j>art  they 
play  in  the  economy  of 
the  plant.  The  chief 
{x>ints  observable  in  their 
relation  to  the  species, 
irrespective  of  their  jAy- 
siological  significance,  are 
their     (tosition,     distribu- 

Fi«.  w.   T™m,™  «c.io»  Of  i«f  Of  At.M«  no«^.,iL  *;«■;  o""  «'™ng«""e»t,  and 

their  number.    Aa  regards 
their  position,    they  occur  on    the    under    surface    cliiefly,    on   the   u]>per 
*  Proceedings  of  the  Royal  Irish  Academy,  2iid  ser.  II.  703. 
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surface    chiefly,  or   on    both,    and    where   the    leaves  in*  thiee-sitled  jis  in 
many  species  of  Pinus,    they   occur    chiefly    on  the   two    flat  sides.      The 
tirst-named  position    is    the    most   common ;     it    predominates    throughout 
the  Taxac«Ee,  Abies,  Tsiign,    the    flat^leaved   species  of    Picea,   Larix,  vU. 
Tlie   species   in    which  the  stomata  occur  cliiefly  on  the  upper  surface  am 
mostly  included   in  the   Cuprossineie,  that  surface  being  the  only  exjtosed 
one    in   nearly   all    the   genera;    even   those    species    of    Jwniponis    with 
aciciilar    free   or   imrtially   free   leaves  fonu   no   exception,      Listances   in 
wliich   stomata  are    found  on  Iwth  sur- 
faces   occur    in     Cryptomeria,     Seipioia 
(Wellingtonia),    Athrotaxis    and    a   few 
others.      The  arrangement  of  tlie  stomata 
is   for  tilt!  most    jmrt    quite    funua! ;  in 
Pinus  they  are  disposed    in  longitudinal 
rows,    the    [wsition    being  indicated   by 
grey  lilies  which  add  so   greatly  to  the 
1>eauty  of    the   foliage    of    these    trees, 
especially    those     with     five    leaves     in 
each     bundle ;     in    Abies,     Tsuga,    the 
flat-leaved  species    of    Picea,   Ijirix,  also 
ng.20.  Ti».™«^«=ttonofi«fof  j,^  ^^^^  ^j  ^^^  Taxaceie  (Ceplialotaxus 

l'nimnopitj-8,  etc.)  they  are  disposed  in 
a  longitudinal  band  on  each  side  of  the  midrib  on  the  under  side 
of  the  lea^  forming  the  characteristic  white  bands  of  these  species,  and 
fraqnently,  for  descriptive  purposes,  called  the  stoiuatifei'ons  1>ands. 
The  silvery  band  on  the  upper  surface  of  the  aciculai'  leaves  of 
-lunipenis  is  idso  a  stomatiferoue  Imnd.  In  Araiiuaria  the  stomata  are 
arranged  iu  bands  composed  of  few  or  many  rows ;  according  to 
Bertrand  thew  are  as  many  as  seventy  rows  on  each  side  of  a  leaf  of 
A.  imbriraia.  "WHiilst  the  formal  arrangement  prevails  thronghoiit  the 
niiyority  of  the  species,  there  are  instances  in  which  the  stomata  are 
irregidarly  disposed  or  confined  to  certain  localities  on  oue  or  both 
surfaces   of    tlie    leaf. 

INFLORESCENCE. 
The  flowers  of  Taxatls  and  Conifers  are  always  unisexual,  and  the 
plants  therefore  are  either  monoecious  when  flowers  of  'both  sexes 
are  borne  on  the  same  individual,  or  dioecious  when  the  staminiferouij 
(male)  and  ovuliferons  (female)  flowers  are  borne  on  different 
individuals.  In  the  Taxace.e,  dicecity  ia  probably  absolute  in  Ginkgo 
and  in  two  or  three  of  the  Australian  genera ;  it  ia  relatively  bo  in 
Taxus,  Cephalotaxus  and  Torreya,  in  which  flowers  of  both  sexes  have 
been  observed  on  the  same  tree.  This  is  not  uncommon  iu  the 
Yew,  and  when  it  occurs  the  two  kinds  are  on  different  branches. 
In  the  Conifer.!!  the  flowers  are  nioncecious  throughout  except 
in  Fitzroya,  Araucaria  and  Juniperus,  but  in  the  last  named  genus 
the  two  sexes  are  often  found  on  different  branches  of  the  same 
tree;  and  in  Araucaria,  at  least  in  A.  imh-kata,  dioecity  is  not 
absolute.  The  Australian  genera  Callitris  and  Actinostrobus  are  also 
probably  dioscioiis. 
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The  stnictui-e  of  the  fluwers  of  Taxads  and  Conifers  will  be  readily 
uaderatood  by  reference  to  the  accompanying  figures,  or  still  better,, 
by  comparing  with  theui   specimens  gaihereil  fresh   from   the   trees. 

TAXACBJi.  Tilt  uouimoii  Yew  affurds  an  fiwily  m;i.-i'sai1»le  tyjx.-.  Tlie 
Btamiiiate  flowei-s  of  tlu-  Yew,  Tajrug  Iiaecata,  lire  honif  in  the  axils  of 
foliage  leaves  and  uoiisist  of  an  elou^ted  axis  surrounded  nt  the  Iwee  by 
an  enveioiH'  of  indiricating  stales  spirally 
araiiiKeil  in  tliri'i-  or  four  series,  above  whieh 
is  a  eB]>ituluni  or  head  of  i»elt«t«  stides 
(ataiuinal  leaves)  eaeli  Iwariiig  about  six  (three- 
eight)  jMillun  sm^i'  which  ilehisce  lengthwise 
when  inatuii.'.*  The  ovuliferous  flowers  ai* 
solitary  and  axillary,  Imt  oceasionally  tei-minid, 
and  like  the  staiiiinnte  flowers  consist  of  an 
elongated  axis  wholly  enveloiwd  by  nnnierous 
seale-like  inibrieating  bractfl  spirally  arranged 
in  I  phyllotaxis,  of  which  the  terminal  one 
hears  an  erect  o^^lle  and  is  surroimded  by  a 
1  2  fleshy  apjiendage   t*niieii  an   aril,    which   after 

Fig.  SI.   I,  »taii)iiist«.  s,  uviiiKnnuK       the    fertilisation   of    tlu>   ovule    develops    into 
flower  of  the  commoi.  Yf  i..  jjjg   „,,]   fl^giij.   covering  of    the   seed.      Eudi- 

nientary   ovules  are   sometimes   found    on   some   of  the   lateral    scales. 

The  flowers  of  Cephalotaxus  and  Torreya  deviate  but  little  from  this 
type  except  that  in  the  ovidiferons  flowers  of  the  first  named  the  bracts 
are  in  decussate  pairs.  lint  in  (linkgo  the  staniinate  flowers  aii^ 
pixxluced  in  catkin-like  umltels  on  the  ends  of  short  arreste<l  brnncldets 
or  "spurs,"  and  the  ovidiferoiis  flowera  are  simply  stalk -like  elongations 
bearing  at  their  apex  two,  rarely  more,  ovules  from  one  of  which  the 
fnnt  is  generally  developed.  In  PodocariHts  tlie  staminate  flowers  are 
catkin-like  upon  a  short  stalk  surrounded  at  the  1iase  by  involucral 
scales,  solitary  or  clustered  (umbellate  in  P.  Kaz/eia)  and  with  the 
two-lobed  anthers  sjiirally  arranged  around  the  axis.  The  ovidiferous 
flowers,  usually  solitary  or  in  a  lax  spike,  consist  of  a  slender  stalk- 
like axis,  bearing  at  the  ajjex  small  decussate  scales,  the  ovides  Ixjing 
seated  on  the  uppermost  pair,  one  of  which  is  usually  abortive,  and 
the  fertile  scale  Incomes  fleshy ;  the  flower  is  thence  one-seeded  as  in 
Ginkgo.  '  In  Dacrj'dium  the  stannnate  flowera  are  small  and  the  two- 
celled  anthers  are  crowded  spirally  around  a  central  axis;  the  oiidifei'ous 
flowera  are  composed  of  one,  three  or  more  seed-scales,  each  bearing 
an  erect  ovide  which  after  fertilisation  becomes  invested  by  a  tubular 
arillus.  In  the  curious  monotypic  genus  Saxegothaa  the  flowd  organs 
are  a  sort  of  eomixiund  of  those  of  Podocarpus  and  Agathis,  whilst 
the  fmit  and  seed  are  those  of  a  Juniper  and  Dnerydium.  Saxe- 
gothsea  is  thence  a  connecting  link  between  tlie  Taxacefe  and 
Coniferse. 

Conifers.       Tlie   inflorescence    of     Pj'hiw    Laricio,    or    of    one    of    its 

varieties,    which'   lias   been   ]>lanted   almost    everj-whei-e,    and   which   heara 

staminate    flowers    and    cones    in    abundance    almost    annually,   may   be 

selected   to  illustrate    the   floral  stnicture   of  the  Ahietinete. 

*  The  staminate  flowers  of  Taxsda  and  Conifers  are  Trequently  called  catkiiix,  the  veiDBculnr 

name  of  the  flowers  of   the  Ainetitaceoiis   Orders   n'hicli   ore  9[)ikes  of  unisexual   a[>et&!ou3 

flowers.       The  view  now   jfeiierally  aece|ited    is   that  in   Taxads  and  ConiferH  the  aggrefpte 

of  Btaniens  constitute  but  a  -single  Dower. 
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The  staniuiatc  flowers  are  collci-teil  in  dense  eluatei*  iieiii'  tlie  unJa 
of  the  pnivioua  year's  slioote.  Vmh  flower  toiisists  of  a  teiitral  axis 
iirouiid  whith  the  stamens  are  H|)iiNliy  nrraiiged,  according  to  Dodel-Port, 
ill  -ff  phyllritaxis,  the  wliole  flower  being  of  nearly  cylindrical  shape,  of 
tt  yellowish  brown  colour  !ind  Hurrounded  at  thu  base  hy  several 
membraneous,  sciile-likc  bracts.*  l-Jieh  anther  is  attached  on  the  under- 
side to  II  short  tilanient,  or  Rporo])hyll  as  it  is  sometimes  called, 
inserted  on    the   iixie,    and  which  dilates  at    the    apex   into   a  aubpcltate 
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expansion  or  coinitclivi!  analogous  to  that  cniiimonly  seen  in  the 
anthers  of  iingiospermons  plants.  This  connective  varies  in  shape  and 
size  in  the  liifferent  genera,  and  is  the  jmrt  that  is  highly  coloured 
in  several  species,  not  oidy  of  Pinus  hut  also  of  Abies  sind  Piuea ;  it  was 
called  the  crest  of  the  anther  by  the  older  botnnistti,  and  it«  form  in 
Pinus  is  often  a  characteristic  of  sjieoies.     Each  anther  lias  two  jwllen  sacs 

*  The  nuiiilier   of   tlicsp    iiivotvieinl   bracts  variw    eoiiHiJorably  iii   the  different  uiiecies 
of  PiiiUH,    t'roiii    :(— 4    Lii    P.    «j//a.'dyis    t:    10—1.1    in    P.    L'-.-iherUniui, 
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wliidi    doliisce    longitudinally*   when   the    polk'ii    is   n\>i:,    autl   whiiili   is 

then    set    free,  and   is    wafted    by  the    winil    to   the    o^TiIifetous   flowers. 

After    the    iioUen    is    dis<iharged    from    the    nnthor    sacs    the    stauiiuute 

flowers  incnsase   in  leiigtli  for  a   short  time   and  tlien  wither  and  drop.t 

The  ovulifeTOHS  flowere  are  either  solitary  or   in  small  idusters  on  the 

ends    of    yoimg    shoots    of     the     preceding    year.       They    aiise    iji    the 

axils    of     scale-like  leiives    like    the  foliage  leaves  and  where    a    leaf-buil 

would    otherwise  have  been  fonncd;    tlie    seed-bearing    cone   is  thenue  a 

Dietamoriihosed  shoot;    it    eonsista    of  an 

axis  around  whicli  the   oi'iiliferoiis  seales 

are     sjiirally      arranged     in      the     same 

phyilotaxis      as      the     outliers    of      the 

stamiuate    flowers,  viz.,    ■j\.      Each  scale 

is  made  lip  of    two  structures,  of  whitU 

the  one  that   bears   the    ovule   and  seed 

is  axillarj-   to    the    other,    usually   called 

the   bract.     In   several  species  of   Abies, 

in    Abietia    and    Larix,^    tlie   bract    and 

ovnliferous  scale    are    separable    and   tlie 

former  conspicuously  exsert«<l ;  in  Cedrus, 

Tsuga    and     ]'icea    the    biact     does   not 

axlvance    beyond     the     rudimentary     statt;,     and     in     Pinus     it    coalesces 

entirely  with  the   scale  or  soon   disappear   iifter  the   fertilisation   of  the 

ovules.      Tliis  two-fold  stmctnre  also   occurs   in    tlie  Taxodinece,    although 

traces   of    the  bract  are   quite   obliterated   in   the   ripe    cone.      Traces   iif 

it    are    also    diaceniible   tlu^nighout   the    Cnpressiuete   in    the   microscopic 

anatomy   of   the   scales.      Tlie    ovules  are   exposed,    that  is,    not   encloseil 

in    a    receptacle    (ovary)   as    in    flowering    plants    generally,    and    are   in 

pairs   placed    at    tlie   base 

of    the     scales    somewhat 

obliipii'ly  ill  resi>ect  of  the 

median    line ;  these   ovules 

are  in%-erted,  tlie  niicropyle 

or  small   o]>ening    tlirougli 

which     the     jK>Uen    tubes 

enter  Ijouig  ttinied  towanis 

the  base   of  the  scale. 

In  the  Araucarineffi 
the  geiiend  structure  of 
the  Abietmese  is  ohserv 
ahlt  both  in  the  staminate 
and  o^  uhferous  flowers 
III     tin     genus    Araucana 

•  Tlua  mode  of  dehiscences  is  coninioii  tlirovieliout  the  Abietineie  inth  the  excejition 
f  Tsaga   and   sonic  apeties  of  Abies   in   «hieli   it   is  traiiBierse 

i  It  may  here  l>e  noted  that  although  two  is  the  )>redomiuaut  number  of  pollen  sacs 
III  each  anthei  tliroaxhoiit  the  TvxAifB  and  Comfebe,  exceptioan  nccur  in  tlie 
CupreB9iiie«e  2  —  4,  in  Cephalotaiiia  and  Clininnghanua  3,  in  Taxus  4—8,  and  m  some 
others 

t  If  a  young  cone  a  few  neeks  old  of  anj  species  in  viliith  the  bract  is  e\seited, 
(hat  is,  protrades  more  oi  less  beyond  tbe  ovuhferolis  scale  as  in  the  coniiuoa  Larch 
Larue  miopcea  or  the  Siher  Fii  Aiics  prdiniUii,  and  npe  ctnes  of  the  sanie  apexes 
l>e  eubaeqiteiitly  examinud  it  n-lll  lie  foaiid  that  the  scale  lias  inci'eased  iti  si/e  roster 
than  the  bract  so  mach  so  in  the  case  of  the  IatcIi  that  the  bract  is  qaite  enclosed 
uithin   the   scale      and  m   the  Sihir  Pir  it   is  relatnely   niach  shortened 
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the  chief  d.jviatioii  occurs  in  the  anthers,  from  the  prolonged  connective 
of  which  liang  three  to  six  iwllen-sftcs  instead  of  two,  the  number 
common  throughout  the  Abietinete,  and  <m  tlie  scale  of  the  Bemini- 
feroiis   cone    the     ovule     is     solitary   instead     of     lieing    in    pairs. 


In 
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Cnnninghamia  tlie  scale  of  the  seminiferoita  cone  Wars  three  ovules. 
In  the  TaxodineEe  and  Ciipressine»,  whilst  the  staminate  flowers  are 
constructed  iiu  the  same  general  plan  as  iu  the  Ahietiuete,  the  numlier 
of  ovules  oil  «ich  scale  of  the  seminiferous  coiie»  varies  in  the 
different  genera  from 
three  to  nine  ;  tliey  are, 
moreover,  erect,  that  ia 
to  say,  the  micropylo 
throughwhich  thejiolien 
tiibesf'  enter,  is  at  the 
top.  In  tlie  Cupres- 
sincse  the  anthers  of 
the  staminate  flowers 
and  the  ovniiferous 
scales  are,  like  the  adult 
foliage  leaves,  in  decus- 
sate ])airs,  the  only 
exception  occurring  in 
Junipenis  in  which  the 
seed-hearing  scales  like 
the  acicular  adult  leaves 
are  in  whorls  of  three. 
Those  who  have  studied  Botany  and  are  acquainted  witli  the 
transformations  which  the  foliar  structures  of  Howering  plants  undergo 
from  the  seed-leaves  (cotyledons)  through  the  varioiis  stj^es  of 
stipules,  foliage  leaves,  bracts,  sepals,  i>etals,  stamens  and  carpels 
(seed-liearers) — the   last   named  Iming   regarded   as  the   highest  state  of 
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development  of  the  foliar  oi^ans — will  not  fail  to  rec<^nist!  that, 
althoiigh  some  of  the  states  of  devekipment  here  named  are  wanting 
in  Tax  ad  H  and  Conifers,  the  bracts  and  stamens  are  really  meta- 
morphosed foliage  leaves  with  which  they  strictly  agree  as  regards 
position  nnd  arrangement. 

Jlirett  tvideiii-e  of    the    bract    Iviii;,'  ii   luctaitioi'ithosetl    folingo    leaf    is 

soiiietiiiieH   afforded   by  nbnoniial   cones    an    that    here    fif^ired,  wliich   is 

a    jjroHferoiis    cone     of     A/nen     Veifrhii    gathcnnl     many   yeara    ago    "by 

Mr,     Marios    in    .lii|NUi,    thy    hracts   of    whith    had    reverted    to    foliage 

leaves.*'       Tliiit    the     stamens     also     are      nieta- 

laorphoeed     fulia;[e     leaves     is     shown      )>y     the 

<xcum>nc(^   of    int^'.rinediate    states    in    monstrous 

XTOwths,  such   as   may  !«   sometimes  oliwi-veil  in 

Ctdfitris  roimeia,    a    beautiful   Australitin    Conifer 

cultivated   in    thi'    Temperate,    House    at   Kew,   in 

which    the   uitpeniiost    leaves   pass    into    stamens 

iH'oring  anthers    nt    their  base,    and     thuse    into 

true    j>eltat«    stamens    with    the    anthers   on    the 

imder  surface.     A  similar  sequence  has  also  been 

uliserved  in  s])eeies  of  Juniperus,  Cupressus,  etc. 

Bnt    the    morpholc^cal    int*>rpretation    of    the 

ovuhferons  or  seed-suale  is  l)y  no  means  so  clear, 

and    various   hypotheses   respecting   it    have    been 

broached,  the   discussion    of  which   has  given  rise 

to    a    mass   of   litemtiire   for  too  voluminous   to 

admit  of  (niotatiiHi   in   this   place.       ^^Tiether    it 

is  sim]ily   a    modified    leaf     (Lindley),    an    o]>en 

(;aq>(!llftry    leaf    (R.    Brown),    a    liMimiAement    of 

the    bract    (lirongniart),    a     rachis    (F.    Mueller), 

a   cladode   (Baillon),  a  {greatly  develo{)ed  placentn 

(i^achs),  or  any  other  fonn  of  growth,    this  much 

may  Ik:    accepted   as  consistent  with   tlie  facts  of 

moqAology  and  anatomy  :     "  That   the  fruit-scale 

is  something  sui>er-a<ldml  to  the  bract ;    that  it  may 

FiK  i7    Pmiifeiniu  cona  of  Abia      ""se  either  froin  the  base  of  the  bract  or  ap]>arently 

Vtiukii  iiOi  the  bmciB  tisngfonrwi      from  the  axis  just  within  or  above  it ;  that  its  struc- 

l^°on^^i' w'°l' "'^"ihin "ith      t""s  is  neither  that  of    a  leaf  projier,  nor  that  of 

oriiiinry  foliage.    Nil.  liM.  nil  ottlinary  shoot ;    but  that  it  does  present  close 

resemblance  in  structure  to  a  eIadode."t 

The  position  of   the   staminate   flowers   and   the  conea   in   respect   of 

the   branches   or  axial   growths   that   produce  them  is  either  distinctly 

terminal  or  lateral  in  the  axils  of   the   leaves.     In  the  Taxace.e — Both 

sexes    are    lateral     and     axillaiy     in     Taxus,     Torreya,     Cephalotaxns, 

Podoc^rpus ;     tenninal     in     Haxegotlisea     and     on     the    short    arrested 

branchlets   or  "spurs"   of   Ginkgo.      In   the   C0NIFEK.E — The  staniinate 

flowers    are    terminal    at     the    points    of     the    young    shoots     nearly 

throughout   the   Cupressineie,   whilst   the   strobiles   or  cones  are   either 

*  Cones  of  Taaga  Bi-uiioauma  in  which  some  of  the  hracts  liad  iitvprted  to  foliage  leaver 
were  sent  to  the  author  hy  Mr.  Ini1>ert  Terry  fi-oiii  Strete  Raloi,(h,  ueav  Exeter, 
t  Masters  in  Jouni.  Linn.  Soe,  .XXVII.  327. 
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lateral  or  terminal  on  very  short  lateral  branches.     In  the  Taxodinete 

both  positions  occur;    terminal  in   Sequoia,  Sciadopitys,  Taxodium   and 

Athrotaxis ;    lateral    in    Cryptomeria.      In    Araucaria    both    kinds    are 

lateral,  or  terminal  on  short  lateral  branchlets ;  in  Cunninghaniia  botli 

kinds  are  apparently  terniiiial.      Throughout  the  Abietinese,   except  in 

CedruB,  and  there  perhaps   only  pseudo-tenninal,  the  staminate  flowers 

are  lateral ;    the  cones  are  lateral  in   Picea,  Abies,  Larix   and   Pinus  ; 

and  mostly  terminal  on  short  lateral   branches   in  Tsuga,  Abietia  and 

Cedrus. 

The  staminate  flowers  are,  probably  without  exception,  far  more 
numerous  than  the  seminiferous  ones.  The  reason  of  this  is  manifest : 
the  agency  by  which  the  pollen  is  conveyed  to  the  ovules  is  tlie  wind  ; 
but  the  wind  being  an  uncertain  mode  of  transport,  it  is  of  great 
consequence  that  the  pollen  should  be  produced  in  such  (quantities 
as  to  admit  of  its  being  disseminated  as  thoroughly  as  possible  to 
ensure  the  pollination  of  the  ovules.  Throughout  the  Abietineae 
and  Araucarinese  the  production  of  i>oDen  is  very  abundant,  and 
occasionally  even  surprisingly  great,  of  which  instances  will  presently  lie 
adduced. 

With    respect   to   arrangement   and   form,   the   staminate  flowers   are 

<3apitate   (collected  into  small  heads)  in   Taxus,   Torreya  and  Cephalo- 

taxiis;    solitary    in    the    Cupressineae,   Sequoia,    Athrotaxis,    Araucaria, 

Cedrus  and   others ;   umbellate   in   Ginkgo,  Sciadopitys   and  Laricopsis  ; 

paniculate  in  Taxodium ;  occasionally  spicate  in  Pinus ;  often  crowded  in 

Abies;   sessile   and    dispersed   in   Larix.      The    ovuliferous    flowers    are 

solitary  or  clustered,  but  rarely  in  large  numbers ;  frequent  instances 

occur   in    Pinus   in    which   pseudo-whorls   of   three,   five,  or   more    are 

common   as  in  P.  Pinaster,  P.  muricatay  P,  radiata,  P.  tichereulata   and 

others;  and  in  Oephalotaxus   they  are  sometimes  clustered  on  axillary 

peduncles. 

Being  destitute  of  calyx  and  corolla,  the  flowers  of  coniferous  plants 
are  ivlso  wanting  in  the  brilliant  hues  that  distinguish  the  flowei*s  of  most 
of  the  higher  orders.  Nevertheless  there  are  some  species  which  have  the 
connective  or  exposed  part  of  the  anthers  of  the  staminate  flowers  highly 
coloured ;  in  Pinus  pwulerosa  the  flowers  are  bright  red,  and  being  pro- 
duced in  large  clusters  are  very  conspicuous ;  in  P.  Laririo  and  its  allies 
they  are  yellow ;  in  P.  exceha,  pin'i)le ;  in  Aides  Pinsapo,  rose-piu'ple ; 
in  A,  amal/ilis,  cor«d-red ;  in  A.  nobilis,  violet-crimson ;  in  Cupressus 
Lairsonianay  crimson  ;  in  the  Chinese  Juniper,  the  Thuias  and  most  of  the 
Ciq)ressinese  they  are  yellow.  Xor  ai'e  the  young  seminiferous  cones 
always  destitute  of  a  pleasing  colour  as  in  the  common  Larch  and  Douglas 
Fir,  in  which  the  scales  are  a  soft  pink  and  in  the  Siberian  Larch  dark 
puri)le  })efore  polHnation.  The  (juantity  of  ])olJen  ])ro(luced  by  tin; 
staminate  flowers  of  a  single  tree  is  often  surprisingly  great;  a  pufl^  of 
.  wind  has  been  observed  to  scatter  the  pollen  of  an  Araucaria  irnhrirata 
like  a  cloud  of  dust ;  the  surface  of  the  ground  beneath  a  8j>ruce  Fir  that 
has  shed  its  pollen  is  made  quite  yellow  with  tine  dust;  and  in  Pine 
and   Fir  for(»sts  the    (piantity  of    pollen    is  sometinu's    sucli  as  to   produce 
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<'ttects  almost  exceeding  belief.  "In  years  ]3eciiliarly  favourable  to  the 
flowering  of  coniferous  trees,  vast  clouds  of  jwUen  are  borne  on  gentle 
winds  through  the  Pine  forests  and  are  often  swept  right  beyond  them  so 
tliat  not  only  the  seminiferous  flowers,  leaves  and  branches  of  the  tree«  are 
))()wdered  ovtjr  with  the  yellow  pollen,  but  also  the  leaves  of  adjoining 
trees,  and  even  the  grasses  and  lierbs  of  the  meadows  around.  In  the 
(»vent  of  a  thunder-storm  at  such  a  jHiriod,  the  ix)llen  may  Ixj  washed  off 
the  plants  and  run  together  by  the  water  as  it  flows  over  the  ground,  and 
then,  after  the  wattn*  has  run  off,  streaks  and  patches  of  a  yellow  jww^der 
are  K^ft  behind  on  the  earth— a  phenomenon  which  ha«  given  rise  on 
various  occasions  to  the  statement  tliat  a  fall  of  sulphurous  rain  ha.<* 
tiiken  ]>lace."  *  Many  well -authenticated  instances  liave  been  recorded  : — 
Dr.  Engelmann  found  in  the  streets  of  St.  Louis,  after  a  rain-stonu 
from  the  south,  in  March  Avhen  no  Pines  north  of  Louisiana  were  in 
l)loom,  Pine  pollen  which  must  have  come  fmm  the  forests  of  P. 
paltistris  on  Red  River,  a  distance  of  about  400  miles  in  a  direct  line. 
.Vt  Bordeaux  during  the  months  of  March  and  April  these  so-called 
sulphur  rains  are  not  infRMjuent  \  tliey  are  caused  by  clouds  of  jx)llen  dust 
wafted  by  westerly  winds  from  the  plantations  of  Pimm  Pinaster  which 
cover  tlie  sand  dunes  of  the  Ginnid.  "In  Inveniess-shii-e,  a  great  shower 
of  the  pollen  of  the  Scots  Pine  took  place  in  1858 ;  the  ground  was 
covered  by  a  layer  of  this  sutistiince  in  some  i)laces  to  a  depth  of  half 
an  incli,  and  the  dei)Osit  was  noticed  at  places  thirty-three  miles  apart. 
The  wliole  surface  of  the  great  lakes  in  Canada  is  not  infrequently 
covered  by  a  thick  scum  of  the  same  pollen.  Similar  occurrences  have 
Ixjen  noticed  in  the  forests  of  Norwav  and  Lithuania."  t 

But   the  most    remarkable    part    played  by   the    pollen    of   Conifers 

when   dispersed    by    the   wind   and    carried   beyond    the   reach    of    the 

seminiferous  cones  it  was  formed  to  fertilise  is  the  nutrition  it  afiToids 

as  an   organic    constituent  of    the  dust   which    supports  the   so-called 

*'  red  snow  " — a  phenomenon   that  has  always  -excited   the  wonder  and 

admiration  of  the  naturalists   wlio  have  studied  it,  even   in  a  higher 

degree   than   it  has    of    the    more  general    observers    of    Nature    who 

are  unacquainted   with  its  structiu'e. 

"This  red  snow  is  now  known  to  be  a  microscopic  Alga  of  almost 
id)i([uitous  (Ustriliution  on  the  higher  mountain  ranges  alwve  the  snow 
line,  a  wonderful  organism  consisting  of  a  cell  wall  furnished  with  a 
pair  of  minute  cilia,  and  with  numerous  chlorophyll  grains  coloiued  by 
a  red  jjigment  thickly  dispei^sed  through  the  enclosexl  protoplasm  ;  it 
thence  belongs  to  a  fascinating  group  of  cryptogamic  plants  named 
FiiORiDEiK  in  reference  to  their  brilliant  colours.  These  minute  plants 
tlerive  their  nutrition  from  the  carbonic  dioxide  absorbed  by  the 
melting  snow  fmm  the  atmosphen*  and  from  the  inorgimic  and  organic 
constituents  of  the  dust  distributed  in  it,  of  which  the  pollen 
grains  of  Conifers  forming  the  forests  bcdow  the  snow  line  are  found 
to  be  an  ingnxlient,  and  whose  occiu'rence  in  situations  where  one 
might  suppose  all  vital  functions  would  l>e  extinguished  is  scarcely  le^ 
remarkable  than  the  simplicity  of  their  structure  and  the  richness  of  their 
colour.       Red   snow  is   found  (jn  the  Alps  of   Switzerland   and  the  Tyrol, 

*  Keraer's  "  Natural  History  of  Plants,"  Oliver's  Translation,  Vol.  II.  p.  151. 
t  "Coal,"  by  the  rrofessore  of  the  Yorkshire  College,  p.  24. 
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on  tlie  Carpiithians,  on  the  Pyrenees,  on  the  Sien-as  of  California,  and 
even  in  Greenland.  (Jn  the  Ali)s,  amongst  the  materials  which 
constitute  the  dust,  jjollen  grains  of  Conifers  occur  with  great  fi-equency 
especially  those  of  the  Fir  (Picea  excehaj,  the  Arc^  (Pintis  Cembra), 
and  the  Mountain  Pine  (Pintis  morUana),  These  pollen  grains  liave 
been  swept  up  into  the  high  Alps  by  storms  and  soon  become  partially 
decayed."* 

In   all  the    material    investigated    by    Pi-ofessor   Kerne r   reil-snow  cells 
were   found   mixed   with  pollen  grains  of   these    Conifers. 

FERTILISATION. 

The  essential  facts  of  fertilisation  iu  Taxads  and  Conifers,  viz.,  the 
fusion  of  the  male  sexual  cell  contained  iu  the  pollen  grain  with 
the  female  sexual  cell  within  the  ovule,  are  the  same  as  in  all 
flowering  plants,  but  the  apparatus  by  which  it  is  effected,  as  shown 
ill  the  forgoing  section,  is  much  simpler.  In  Great  Britain  the 
fertilisation  of  Taxads  and  Conifers  usually  takes  place  in  May, 
earUer  or  later  according  to  the  season.  At  that  period  the  pollen 
is   ripe   and   the    scales    of    the   ovuliferous    flowers,   although   for   the 


F'ig.  28.     Anther  of  Finvs  Lnricio:    3,  sitie — 4,  floreiil— and  5,  top-view. 
Magnified  six  diameters.    Pollen  grains  X  200. 

most     part    closely    imbricated     or     appressed    when    first     developed, 

separate    sufficiently   to    afford     safe     and    easy   access     to    the   pollen 

grains  wafted   to   them  by  the   wind. 

The  structure  of  the  i)ollen  gi-ains  is  essentially  the  stime  throughout 
the  TaxacesB  and  Coniferse,  but  there  is  a  slight  difterence  in  size  and 
in  the  numlxjr  of  contained  cells  in  the  diiferent  genera.  To  the  naked 
eye  the  pollen  grains  ap|)ear  like  dry  homogeneous  dust,  but  uniha*  the 
microsco|)e  they  are  fomid  to  be  not  simple  bodies,  but  composted  of 
distinguishable  i)arts.  They  are  spherical  or  egg-shaped ;  each  grain 
is  made  up  of  two,  three  or  more  cells  enclosed  by  a  (,'ell-wall  which 
consists  of  two  layers,  a  thinner  outer  yellowish  layer  termed  the  exthie 
(analogous  to  the  exospore  of  the  spores  of  fenis  and  other  cryptogams), 
and  an  inner  colourless  thicker  layer  termed  the  intine  (analogous  to 
the  endospore  of  ferns,  etc.).t  The  entire  iimer  space  of  the  pollen 
grain  is  at  tii-st  filled  with  granidar  ])rotoi>lasm  which  afterwards 
divitles    into    two    portions,    a    larger    and    smaller,     separated    from    each 

*  Kerner's  ^'Xatural  History  of  Plants,"  Oliver's  Translation,  Vol.   I.  pp.  37,  38. 

t  In  the  Ciipressinese  the  [wllen  sacs  and  their  conteuta  hear  a  still  more  striking 
i-esemblance  to  the  eoiTesjionding  organs  of  frnctification  in  Lycoi>odiuni,  Selasfinella.  etc. 
(The  sporangium  and  its  contained  microspores). 
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other  by  a  thin  septum,  and  each  is  provided  with  a  nucleus.  It  is  the 
larger  of  the  two  that  grows  out  into  a  pollen-tube  when  the  jKjllen 
grains  are  brought  into  contact  with  the  ovule ;  the  outer  cell  wall,  the 
extine,  ru))tiires,  and  the  thicker  inner  wall,  the  intine,  presses  through 
the  chink  in  the  form  of  a  teat-like  outgrowth  which  lengthens  into 
a  i)()llen-tube ;  the  whole  contents  of  the  larger  pollen-cell  effuses 
gradually  into  the  pollen-tube  ;  the  nucleus  shifts  to  the  end  of  the 
ix)llen-tube  which  pushes  its  way  through  the  tissues  of  the  ovide  into 
the  embryo-sac.  In  Pinus  the  pollen  grains  have,  in  addition,  two 
small  outswellings,  one  on  each  side,  filled  with  air  which  diminish 
considerably  the  relative  weight  of  the  grain  and  act  as  wings  for 
its  transport  through  the  air;  these  wing-like  appendages  arise  from 
the  outer  layer  of  the  cell-wall  and  increase  mpidly  in  size  when  the 
]>ollen    is    rijie. 

The  ovules  at  the  time  of  pollination  consist  of  small  masses  of 
s})ongy  tissue  which  are  thus  differentiated  ; — There  is  the  nucleus  or 
<*mbry()-siic*    in    which   the  ooplasm   or    egg-cell    is    embedded;   joined   to 

this  on    the    under    side  are.  several  cell-layers 
that    form  an    enveloping    sheath,    whilst     on 
the    ui)i)er    side    is    a     funnel-shaped     oi>ening 
called     the     micropyle     on    wliich    the    i>ollen 
grains   fall.       In  the    AbietinesB  the  micropyle 
is    turned  atray    from    the  free  margin    of   the 
ovuliferous    scale,    in    the     Cupressinese    it    is 
turned   towards  it.      The   nucellus   or  embryo- 
sac    just    before     fertilisation     becomes      filletl 
with    a     tissue     called     the    endosperm,     and 
produces    at    its    apical     end    egg-cells    which 
vary    in   number  in   the   different    tril)es   from 
two    to     fifteen,     and     which    are    always"   in 
close    proximity    to    etvch    other    beneath     the 
micropyle.     When  pollination   tiikes  place,    the 
lining  of  the  micropyle  is  rendered   sticky  by 
drops    of  a   mucilaginous    fluid    secreted    from 
it   by   which   the   dry   pollen   grains    are    retained    and    afterwanls   drawn 
through    the    micropyle,   when   the    pollen-tulie    issuing    from    the     larger 
cell    makes     its    way    through    the    tissue     of    the    endosperm,    and   with 
the   nucleus   at    its  end   enters   one    of   the   egg-cells   and   its   fertilisation 
is   effected.     The  tissue   on   the    under    side    of    the   ovule    increases    in 
size    by   cell   division,    closes    over   the    micropyle    and  ultimately    forms 
the   testa    or   shell    of   the    mature  seed  which  in  some  species  of    Pinus 
(P,    Cemhra,   P.    edtdis,    P,    Sdlmiiana)  is   so   much   thickened    that     the 
seed   resembles   a   nut. 

The  process  of  fertilisation  here  described  is  that  which  takes  place 
in  all  those  sjxicies  whose  seeds  are  matured  in  the  autumn  of  the 
same  year  in  which  pollination  is  effected.  But  in  Pinus,  Cupressus 
(excluding  the  section  Chamsecyparis),  Jimii^nis  and  those  genera  in 
which  the  seeds  do  not  ripen  until  the  second  or  third  season  after 
pollination,  the  fertilisiition  of  the  egg-cell  is  ttuuporarily  an*ested.  The 
manner  in  which  this  retardation  is  brought  about  in  Pinvs  Lat'icio 
luis  been  carefully  w^orked  out  by  Dodel-Port — "After  pollinati<m  the 
ovuliferous    flowers,     with    the     exception     of     the    bracts,     grow     rapi<lly 

*  Tlie  arcliegoniiini  of  some  authors. 
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f^s.  29.  Abies  firmn.   1  and  '2,  anthers 

KU/fiT  dehiricence  x  10  ;    3,  4,  and  5, 

pollen  grahiH  x  120. 
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till  they  attain  about  half  their  natural  size ;  the  seed-scales  thicken 
in  such  a  way  as  to  press  closely  one  upon  the  other  so  as  to  leave 
no  space  between  them;  the  weight  of  the  cone  causes  a  bending  of 
the  short  foot-stalk,  so  that  in  the  autunin  of  the  first  year  the 
half-grown  cone  takes  a  sub-pendent  or  horizontal  position  which 
remains  unchanged  through  the  winter;  the  pollen-tubes  within  the 
ovules  not  having  completed  the  fertilisation  of  the  egg-cells  also 
cease  growing.  It  is  not  till  the  beginning  of  the  second  summer  of 
the  cone  development  that  the  pollen-tubes  reach  the  egg-cell  of  the 
embryo-sac,  so  tliat  actual  fertilisation  does  not  take  place  till 
twelve  or  thirteen  months  after  the  pollination  of  the  ovule.  After 
this  has  been  effected,  the  maturation  of  the  cone  is  completed  in  the 
course  of  the  second  season;  the  cone  scales  become  lignified,  and  the 
ovules   are   transformed  into   ripe   seeds." 

It  is  easily  conceivable  that  pollen  wafted  in  large  quantities  by 
the  wind  may  fall  on  the  ovuliferous  flowers  of  a  different  species, 
and  that  hybridisation  woidd  ensue  to  a  greater  or  less  extent  where 
different  species  of  the  same  genus  are  growing  in  proximity  to  each 
other.  Direct  evidence  of  hybridisiition  among  the  Coniferae  is,  however, 
of  the  slenderest  description,  the  number  of  recorded  instances  that  have 
come  to  the  knowledge  of  the  aiithor  not  exceeding  half-a-dozen,*  and 
from  these  no  definite  conclusions  can  be  drawn  ;  tliey  only  show  that 
hybridisation  has  taken  place  between  two  closely  allied  species  or 
between  geographical  forms  of  the  same  species.  In  one  instance  in 
wliich  the  cones  of  Abies  Pinsapo  had  l>een  fertilised  with  the  pollen 
of  A,  Nordiiianniana  the  seeds  were  sown  in  a  French  nursery,  with 
the  result  that  the  greater  i)art  of  the  progeny  conformed  to  the  seed 
parent  and   comparatively   few    plants  showed   intermediate  characters. 

FRUCTIFICATION. 

An  essential  distinction  exists  between  the  mature  ovuliferous  flowers 
or  fruits  of  the  Taxace^e  and  those  of  the  Conifer^:,  the  seeds  of 
the  former  being  solitary  and  enclosed  in  a  succulent  or  fleshy 
envelope, .  whilst  those  of  the  latter  are  numerous  and  enclosed  by 
ligneous  separable  scales;  in  Juniperus  only  are  the  scales  fleshy  and 
coalesce   into   a  berry-like   fruit. 

TAXACKiE.  In  Taxus,  the  ovule  after  fertilisation  becomes  invested 
with  a  fleshy  envelojje,  technically  called  an  arillus,  which  grows  from 
below  upwards,  but  is  oi)en  at  the  apex.  In  Cephalotaxus,  Torreya  and 
Ginkgo  it  is  the  fe^fa  or  outer  covering  of  the  ovule  that  becomes  fleshy, 
the  seed  itself  being  enclosed  in  a  hard  woody  shell.  In  PodocarpiTS  and 
Saxegothaea  it  is  a  part  of  the  floi^l  axis  which  bears  the  scales  and 
seeds  that  becomes  fleshy ;  and  in  the  ciuious  Tasmanian  monotypic 
Microcachrys,  a  connecting  link  between  the  Taxaceae  and  Coniferse,  it 
it   is    the    scales    of    the   young    cones    that    become    pulpy   and    higldy 

*  Alnes  Pinsapo  x  A.  Noi'dmanniana^  Revue  Horticole,  1890,  p.  231.  Abies  lasiocarjxt  x 
A,  aiiuibUiSj  Silva  of  North  America,  XII.  p.  126.  Pinus  Thmibergii  x  P.  densijloraj 
Abietineen  des  japanisehen  Relchs.  83.  Pinus  sylvestris  x  P.  iiWTitaiuiy  Flora  helvetica, 
XL VI I.  145.  Abietia  Douglasi  var.  Standishii,  from  A.  IhuglasiixA.  pectiiicUa,  Gordon, 
Piuetiim,  ed.  II.  p.  26.  Juniptrus  Kanitziij  from  J.  communis  y.  J,  Sabinioides  {1)^  Kemer 
Natural  History  of  Plants,  II.  565.  A  progeny  from  Abies  Pinsapo  x  A.  cepluilonica  was 
obtained  artificially  by  the  late  M.   V^ilmorin,  of  Paris  (Revue  Horticole,  1889,  p.  116), 
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tolouw.1.  But  in  Pliylloclittlus,  a  rcnm 
anil  New  Zettlsnd)  with  an  outlying  n 
iif  the  yoiinfj  (■ones  wliii'h  an-  at  Jirat 
in    the    inatun:   fruit. 

CoNiFBRJ!,  The  Abietiiipse  tlalin  t 
lar^'e  size  and  hanileioinij  aj)p(.>arani;e 
invKulfd  species,  and  also  as  affordiiv 
which  tliat  of  tlie  other  trilws  will  Id 
is  shomi  ill  the  accotnjMin'ing  figures, 
and  ligiieoiis  iu  texture,  imbricated, 
armngc<1  aniuiid  a  common ,  axis ;  thej 
throu}fliout  except  in  tliu  sitecie:^  of  1 
fatwii-leH  of  less  than  live,  and  in 
thickened   at    the    ajK'X    on    the    dor» 


FtK. :«.    I,  Bunchlet  o(  Yen-  rl'itim  bnca'lai  with  ripe  fnii 
wal«H  nr  the  reiiuiln  nower  of  Yaw,   »,  iJuiKltudlnH]  iKtioii  al 

fruit*.    ',  Ferttlf  bmnchli^  of  comnioii  Juiiiiwr  {Jmiijiirut 
A  Ovullfcrouii  itowar  of  Jiiniprnir  onwnmn**.      I,  H  muf  7,  Ni 
This  unci  >^Ri.  nOmidHIfroin  Kernel's  "Nstuml  History 
Hon.  Ltil.,  niHl  the  BiUiognphiiKhes  lustltut  of  Leipilg. 

axis)  :*  near  tlie  base  of  tlie  sent 
tortaiih  the  axis,  the  seeds  are  sci 
on  the  dorsal  side  in  tlioso  genera  ' 
nation  of  I'iiis  and  in  tlie  Ijirche: 
ileveloiied  into   a   separable   organ. 

Tlie  fniitH  of  the  Abietineee  are  gene 
or  less  in  different  genei'a,  behig  ne. 
Ccdnis,  ovoid    in  niaiiy  of  the  Pines   i 

The  fruits  or  strobiles  of  the   Cuprt 

plan   but  consist  of  fewi.-r  scales  often 

*  This  thickeuing  is  sometinies  called  the  aiMjit 
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the  Bcalua  am  aminge<l  in  decussate  pairs  uiid  mv  attuclied  lo  the  iixia  in 
a  peltate  manner  (Cupressus)  or  coalesce  with  it  at  the  base  on  the 
ventral  side  (Thuin).  In  Euthuia  the  seed  scale  is  approximate Ij-  of  the 
same  thickness  throtighout ;  in  Gii]>ressns  anil  Thuia,  section  Biota,  it  is 
much  thickened  at  the  apex  ;  in  Libocedrus  and  Fitzroya  it  is  thjekci  at 
the  base  than  at  the  apex,  and  iu  Junipenis  the  scales  become  fleshy  and 
by  tlieir  coalescence  form  a  berry-like  fniit  tevhnicallj  ealleil  a  t/all/iUttii. 

The    fruits    of    tlie    Taxodinete    (Sequoia,    Crj'ptomeria,    etc.)    may    Ix' 

regarded  as  intermediate  between  those  of  tlie  Abietine«  and  Cupressiiiese, 

combining  the  spiral  arrangement  of  the  scales  of  the  formei'  witli  much 

of  the   structure   of    the   latter.       The   cone«  of    the  Araucarineie  closely 

ajiproach  those  of  the  Taxodinen  in  structural  details,  difiering  i-hiefly  in 

the  scales  (except  Cunniughamia)  bearing  . 

but  a  single  seed  and  i]i  the  spheroidal 

form  of  the  whole  fruit. 

The  fruits  or  cones  of  the  dill'erent 
tribes,  genera  and  species  differ  ennruioii^ly 
in  size  and  weight.  The  galbiili  of  tlie 
Savin  Jtuit>ci'S  are  smaller  than  tlu- 
smallest  of  garden  peas,  whilst  the  cone 
of  the  Moreton  Bay  Pine,  Arawaria 
BidtnlU,  is  almost  as  hirg<'  as  u  man's 
head.  The  small  wnes  of  Larix  aiiteri- 
eana  do  nut  much  exct-ed  lialf  an  inch 
in  lenj^h  ;  tlie  cones  of  thu  Califomian 
Sugar  Pine,  i'inm  Laiubei-fiana,  are  often 
two  feet  long.  It  takes  scveml  cones 
of  the  common  Hemlock  Sjinice  to  weigh 
an  oiuice ;  a  single  cone  of  Pititu) 
(kndteri  weighs  from  four  to  five  jiounds 
and  occasionally  more.  It  is  a  note- 
Fit;.  ai.  Loiigitudinsi  iBciioii  ot  b  cam  of  Worthy  fact  tliat  nearly  all  tlic  species 
theSimie  Pins,  /iiiir.  pinm,  ■howiiix  the  uf  fir  and  Pine  whicli  bear  the  largest 
5^'iht^™tr™T^«'  cones  inhabit  the  Sierras  of  (Iregon  and 

Calif oiiiia,  and  their  continuation  into 
Mexico,  Al'iw  noUlw  and  A.  maijinfica  among  the  Firs,  nnil  Pinw 
Lamliertiana,    F.    Saliiniana,    P.    Oou/ieri    and   P.   Ayarahuite  among  the 

Although  the  cones  of  a  great  majority  of  the  sjiecies  are  of  a  dull  and 
unattractive  colour,  there  are  some  remarkable  exceptions— the  cones  of 
Abieti  Webliiana  during  tlie  |)eriod  of  growtli  are  a  deep  violet-lilue  and 
strikingly  beautiful ;  those  of  A.  himiohpif,  A.  Veifrhii,  Tgujja  Brurton- 
iana  and  Laiix  GriffiiMi  are,  under  like  cireunisbuiceji,  markeil 
ornaments  of  tlie  trees  that  bear  them  on  account  of  their  colour.  The 
ccncB  of  Ahieg  nohilis  are  bright  pea-green  during  their  progress  towards 
maturity  which,  with  the  symmetrically  arranged  scales  with  their 
protruding  brai'te,  renilera  them  very  beautiful  objects.  Tlie  i\\»  arils  of 
the  common  Yew  are  bright  coral-red,  in  one  variety  orange-yellow,  ivhich 
when  produced  in  quantity  impart  to  the  trees  by  contrast  with  the  deep 
green  foliage  a  very  ornamental  appejirance. 

Tlie   fruit    of   all    tlie    Taxads    with    very    few    exceptions,*    so    far   us 


FRUCTinCATION. 

known,  rii*ti  in  oiif  seanon.  In  the  Coxifer-e  a  large  ])ro|»ortion  of 
tlie  sjjecies  also  iiiiitutnk'  tlieir  fniit8  in  one  sea^n.  In  Pinus,  Cednia, 
Araucaria,  CiijireHsiiR  in  jiart  ami  Junii)er  luatnrntion  is  not  complete  till 
tlip  seconil  season.*  The  seeiU  are  dnipiwd  eitlier  hy  the  fulling  away  of 
the  scales  (Allies)  or  liy  a  Rcinration  of  thein  at  a  siifHcieut  distance  to 
allow  of  tlietr  es<:a|)e.  The  hard  cones  of  the  Pinaster  jtronp  of  Piues, 
notnhly    the    Calif oniian    sixties    P.    tnwicata   aiid    P.    tul^vutata,    ofti'n 


FlK.  3i.  I,  Uoiio  of  Abiri  ,jcc/f»riin,  ■>,  Bnct  Hud  ovuliferoiia  «iil^  of  the  «me  »«n  rmoi  the  ouMif. 
3,  The  name  Heeii  ftom  the  liintde  anil  atiowiiig  the  two-witigcd  itetda.  4,  LoiigHudliial  section  of  bntt 
ani  oviiUlkiDUH  scalr  Hhnniiig  a  hthI  inwrted  oil  the  latl«r.     i.  A  n'lnt;eil  seed  ot  Ahia  piainaUi.    fl,  Loiiel- 

Ijiirh.     Fl)i.  1  mtiinl  aiie,  all  the  othrl*  eiilamrd. 

remniii    elosfid   and  attached  to  the  trees  for  ywirs,  otUy  openuig  when  a 
forest  firo    or  an   exceptionally    hot  and   dry   wiifioii   causes   the  scales  t" 
aplit  asunder  and  libenite  tlieir  seeds. 
*  The  seeds  of  Piav$  pinna  ar«  not  mature  till  tlie  tliiitl  season,  and  tliia  may  prolmbl}' 
Iw  the  case  with  other  a[iecie9  of  PiuuB. 
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As  already  stated,  the  sewla  are  produced  siiifflj',  in  pairs,  or  in  greater 
iniiiil)er  according  to  the  ovules  in  each  scale,  but  souietimes  fewer 
by  alxjrtion  in  those  species  in  which  the  ovules  on  each  scale  are 
more  than  two  (Cn  press  in  eiv  and  Taxodineif).  They  are  enclosed  in 
a  Ixiny,  leathery  or  membraneous  tegument  called  the  ttata  which 
in  the  Abietincii'  is  usually  expanded  into  a  nienibi-aneous  wing, 
Tlie  endosperm  enclosing  the  embryo  consists  ot  a  farinaceous  or 
fleshy  albumen  more  or  less  impregnated  with  resin,  but  which 
in     the    case     of     a     few      of     the      larger      seeds      of      Finns      as 


Kig.  33.  1.  Bmnchli-l  ofLirch.  Ijtrij  rirnpitti,  wilh  ripecoiie.  2,  BfiiiM:lil*l  of  finiu  r(|;f4i  with  ripe  cone. 
3,  UviiLlfvrous  flower  or  i:>pr<it«i  irmirrrir'nt.  4.  IxHiKitiirtiiial  wctloii  or  tlntxame.  i,  Riin  coiip  of  tliK 
satnc    H,  Single  urp«l  of  thp  >ani>-  with  iiunivmii  oviilr!-.    T,  Pniitiiiic  "iilHir"  of  tlintffo  baiin.    Plgn.  3,  4, 

P.  pinea,  P.  edulis,  P.  SaUnwna  is  ediljle  and  occasionally  used  for 
food  by  the  jKiorer  inhabitants  of  the  countries  in  which  these 
Pines   are   abundant. 

The  seeds  viiry  iimch  in  size  niid  shapf  in  the  ilifferttnt  gi-iiera,  anil 
even  in  spGcies  inchuliid  in  the  same  (i^-ntis.  Thus  in  Pinus  they  are 
mostly  ovoid  or  dlmvuiil,  with  the  greahr  dinnwttT  of  the  sniiiller  seeda 
fts    those   of   P.  Sfivlmx  not  more  than  oiii--tiftli  of    sin  ineli,  whilst   those 
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of  P.  Sabimana  are  almost  as  large  as  a  filbert.     In  Abiue  aiid  Ccilrus  thuy 

are  broadly  wedge-aliiiped  ;  in  Taxodium  ai^lar  ;    in  Sequoia  disk-like  and 

compressed ;    iu   some  of  the  Cupieesinete  ear-shaped,  etc.        lu  Araucaria 

the  scale,  bract  and   seed   idl   coalesce  into  an  elongated  wedge-like  Iwly, 

The  seeds  of  Taxads  and  Conifers  differing  so  lunch  in  size,  it   follows 

also    that   there    is  a  coiTcs]K>nding  if    not    a    proportionate   dilfereuce    in 

weight.       A    few    instances    for    illustration    are    selected    from    a    table 

compiled  by  Mr.  E.  J.  C.  I'reece.*      In   this   table    the   gramme  is  taken 

as  the  unit  of    weight  whicli  is  ttquivnlcnt  to  about    IS'ft    Knglish   graiiia, 

or  in  other  words  tlie  English    ovuiee  is  equal    to    28'3    grauunes.      Thus, 

in    Abies    the    small-Beeded    A.  baiiamea  has    157    seeds    to    the   gramme, 

whilst  A.  cephtdonwa  and  A.  Noiiimanniana  have  but  twenty.     In  Picoa, 

the  common    Spruce,  P.  ereelsa  has  150  seetls  to  the  gramme,  whilst   the 

small'^oned    P.    alba  has   340j  and    the   Sitka    Spruce   nearly    1,000.      In 

Pinna,  whilst   one   seed   of    P.  ScMniana    almost   weighs    a    gramme,  and 

only    two    of    P.  pima    and    three    of     /'.    Cottiteri,    it    takes    200    of 

the    Scots    Pine   to    make   uj)   tlic   same    weight.      It   recjuires    over  300 

of    the  smnll  seeds  of  Wellingtonia 

and  360    of    Cryptomeria  japoniea 

to  weigh  a  gramme,  ii  larger  immber 

than  Lawson's  Cyjiruss  which  takes 

about  250. 

It  is  a  very  remark al)le  fact 
that  some  of  the  largest  of  trees 
spring  from  the  smallest  of  seeds. 
Tlius,  the  gigantic  Stiquoias  of 
California,  the  Wellingtonia  and 
the  Retlwood  have  seeds  less  than 
one-tenth  of  an  inch  in  diameter, 
and  each  seed  contains  no  more 
matter  than  a  grain  of  mustard 
Fig.  S4.'  aoiio'of  coiio  Of  MnMjrfniw*  I  tuner  sued.  The  seeils  of  the  Deodar 
(ventral)  bee  with  tiro  eeede.    i,  Outer  (doiwi)       Cedar    are    smaller    tlian    tliose    of 

bee  ahowInK  the  sxallen  apical  iwrtlon  callnd  tliB  ,  i  i_      >  i 

„pojrt»rti  with  it«  central  protubmince.  Nat.  »iie.  s^me  of  our  ganleu  herbs,  and 
the  seeds  of  the  Hemlock  Firs  are 
among  the  smallest  of  tree  seeds.  The  seeds  of  Pinw  vtonophylfa  and 
P,  koraienmt,  both  low  trees,  aiv  half  as  laige  again  as  those  of  their 
congener,  P.  Lanilieviiana,  which  towers  to  _  ten  times  their  height,  and 
many  other  instances  might  be  cited.  There  is,  however,  no  necessary 
connection  between  the  size  and  weight  of  seeils  and  the  dimensions  of 
the  plants  tliat  8])riug  from  them.  The  essential  jihysiological  condition 
consists  in  the  albumen  or  footl  material  stored  u](  in  the  seed  being  in 
ttiiHicient  (juantity  to  8iii»ply  the  embryo  plant  with  nutiieut  matter 
during  germination  and  until  the  cotyledonary  leaves  and  rootlets  of  the 
young  seedling  are  sufficiently  developed  to  assimilate  it  from  tlie 
atmosphere  and  soil. 

Various  provisions  arc  met  with  which  serve  the  dis])e.rsion  of  the 
seeds  of  Taxads  and  Conifers.  The  bright  colour  and  sweet  flavour 
of  the  aril  of  the  Yew  doubtless  attract  birds,  and  the  contained 
seed  is  carried  by  them  a  considentble  distance  from  the  parent  tree  ; 
and  this  probably  hapjiens  with  the  succulent  fruits  of  Ginkgo, 
Ct'jJialotaxus,  Torreya  and  Juni]>er.  The  mendiraneous  wing  into 
•  Forestry,  VII.  (1983),  Ji.  186. 
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which  the  testii  of  the  seeds  of  most  of  the  Abietineae  is  expanded, 
is  evidently  designed  as  an  aid  to  their  dispersion  by  the  wind.  Soon 
after  the  maturation  of  the  cones,  the  persistent  scales  fall  backwards 
or  outwards  from  the  axis  to  permit  the  ripened  seed  to  escape.  The 
scales  are  very  sensitive  to  moistiire,  and  in  many  si)ecies  exhibit 
rapid  movements  when  wet.  This  is  especially  well  seen  in  the  cones 
of  Tauga  canademis  in  which  the  widely  open  scales  become  completely 
closed  in  twelve  minutes.  This  property  of  the  cone-scales  is  found 
to  be  very  efficient,  first  in  loosening  the  winged  seeds  from  the 
scales  which  bear  them,  and  secondly  in  favouring  the  wide  dispersion 
of  the  seeds,  as  the  cones  open  and  close  many  times  before  all  the 
seeds  are  sown,  thus  securing  their  transport  in  different  directions  by 
the  varying   winds.* 

The  seeds  of  each  species  prochice  plants  "after  its  kind,"  but 
innumerable  depai-tures  from  a  fixed  type  are  of  constant  occurrence, 
and  many  of  them  so  remarkable,  that  were  their  origin  unknown 
they  would,  on  superficial  glance,  be  taken  for  quite  distinct  species. 
Among  such  may  be  noted  the  Irish  Yew,  Clanbrasd's  Fir,  the  erect 
Lawson's  Cypress,  and  the  Whipcord  Arbor  Vitae.  Besides  these,  which 
may  be  called  extreme  fonns,  every  bed  of  seedling  plants  shows 
numberless  variations  in  habit,  foliage  or  some  minor  i>artic\dar. 
Taxads  and  Conifers  therefore,  like  many  of  the  lower  forms  of 
vegetation  as  Ferns,  are  polymorphous,  a  principle  that  manifests  itself 
throughout  the  Order,  but  is  much  more  common  in  some  tribes  than 
in  others  ;  it  is  less  frequent  in  Pinus  than  in  Abies,  very  usual 
in  the  Yew,  and  most  common  in  the  Cypress  tribe  (Cupressus, 
Thuia,  Juniperus,  etc.).  It  is  most  observable  in  plants  in  their 
young  state,  but  when  the  departure  from  the  usual  type  is  not  very 
great  the  difference   gradually   disappears   ixs  the  plant   becomes   older. 

ABNORMAL    GROWTHS. 

ExcEPTioXAL  formations  or  deviations  from  the  ordinary  ihode  of  growth, 
or  monstrosities  as  they  are  called,  are  of  frequent  occurrence  among 
Taxads  and  Conifers.  Many  such  malformations  are  due  to  diseases 
caused  by  fungi,  the  attacks  of  insects  and  other  animals,  and  even 
to  the  operations  of  Nature  as  winds,  storms,  etc.  Those  due  to 
diseases  and  insect  agency  are  treated  of  under  their  respective 
heads  ;  but  there  are  some  which  cannot  be  traced  to  either  cause, 
and  which  require  separate  notice.  For  the  following  selected 
instances  the  author  is  almost  wholly  indebted  to  Dr.  Maxwell  Masters, 
the  eminent  authority  on  vegetable  Teratology,  from  whose  writings  on 
the   subject   they   have  been    extracted. 

The  malformations  occurring  amongst  Taxads  and  Conifers  not 
caused  by  disease  or  insects  may  be  grouped  under  several  distinct 
headings,  but  by  far  the  greater  number  of  observed  instances  are 
referable  to  the   following  : — 

I. — Androgyny  in  which  both  sexes  occur  in  the  same  axis  or 
parts  of  the  same   cone. 

•  Prentice  in  Botanical  Gazette,  1888,  pp.    236,  237. 


ANimOGYNOUR     tONES. 

II.— Pkolikication  re'*tiicteil  iii  the  cases  here  noticed  to  the 
prolongation  of  the  axis  of  the  seinniifenms  cone  along  which 
are  praduced  foln^^e  leaves,  soinetiniet^  altto  transitional  forms 
instead   of   tlie   tisunl    Hienimifeions   scales 

III.—  FarciATION  bj  which  is  undorstood  the  union  of  parts 
usually  separate  in  their  adult  coiiditmn,  and  it**  opposite  or 
FlSSiOX    which   uiiplies  the  division   of  oigaiis  usually   entire 

ANiiRttGYNous  Coxes. — Miiny 
iiiNtiiiicrts  liiive  bi'L'U  T^coiilt;!!  of 
tlip  [irL'si-ni'ii  <if  Blaniinate-  and 
(iviilifiToiiH  DuWiTs  oil  the  xiiiiie 
ii\is.  Malfonneil  coneR  of  I'ieea 
ej-reha  liavo  Ijcen  oliservud  in 
vt-hiuli  till-  lowtir  iMirt  of  the  axin 
wiiM  ciivi-rml  with  staiui'nH  whilst 
''"'■  ^^  the   upiM;r   tfsrmiiml   portiou   pri»- 

''kPSV        S^Hr  onhuniy  HciiuniferoiiR  tone.     The 

^kIb^^         fflffl/  Ktiniii'u.s    of    the   lower    divisitiii 

Hjj^'K.i^D'  X^^  L  were     aei'iiilly      eiiutinuous     with 

till;  bracts  ii'lMive.  Some  of  tlie 
lower  sviiles  of  tliu  oviiliferotis 
j^ioition  wi^ru  ill  the  AxiLt  of  the 
upiwiiiiost  Hlaiiii'Jie  which  last 
wure  Boiitewliat  iu<Mlitied,  the 
anther  cells  Ixiitij;  diminished 
whilst  the  setlk-like  eoilllei-tive 
liHil  Ijecoiiic  more  elonguteil  and 
pointi'd  ;  in  fact  iiion-  or  lejts 
ri"ieml>li]i^'  the  ordinary  bract. 

Similiir  ehnii^'«s  Imve  lieen 
olmiTveil  in  I'ir'-a  alfia,  I',  niipv, 
I'iuuu  Thunlienti,  nnd  Larix 
amt^i'aiia,  iiiid  a  very  remark- 
uble  uise  ill  Cupreiunu  Latrnott- 
iaria  in  whii;li  the  lower  mvles 
of  the  xtiiminiite  flower  tliat 
wew  KerirtUy  coiitiiinoiiH  witli 
tlie  leaves  bore  nntliera,  whilst 
the  n|>|>i'r  scales  also  serially 
continuous  with  the  kaviw  lx)re. 
iivules.  (liie  scale  even  Iwre 
'''''■  a!f.r,th^r'~l"ih^"'"™"'  '-■'™"""*"  **"""«  ""    either    oil    tlie     outer     ami 

^'^thJ- i.mfr'anrfHre'x's. '"""'"  "U   ovule  Ml    the  inner    or    T]J[icr 

surfHce  iif   its  biisid  jiortion. 

pRou FIXATION FoUar    proliflcation    of    the    inflorescence    is    freipietit, 

especially  in  Cri/pfomerta  Japonica  and  the  common  Lartli.  Tlie  elonga- 
tion iif  the  axis  which  occurs  in  the  seminiferous  cone  ia  fretjiiently 
iiMoi^iated  with  a  iiion;  or  less  follaceous  toiulition  of  tlin  bracts,  which 
weein  to  be  si-rially  continuous  both  nlmve  iiml  Ix'low  with  the  ortliiuiiy 
leaves.      Tliu  scales  t<M)  become  notcheil  luid    biimrtite,  and  show  between 
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the  IoIjos  till'  niilimeiit  of  a  Inul  wliii/li  in  a.  furtliiT  ntiii;(.'  ili'vi-lnjis  intu 
n  slioot  beariiif,'  Jeaves,  This  fnmi  i>f  ]>ri)liHi-jitioii  ia  imt  iiiitoumion, 
iiiul  tilt!  ni>[ieaiiiuco  i>r('fienb'il  by  it  in  vitrioiis  genera  is  I'sseiitislly  the 
HAint-.  The  hmcttt  Income  more  or  less 
leafy  aii<)  pass  gnuhially  iiitti  tliu  cDndition 
of  onlinary  leaven,  m>  tliat  the  general 
apjKnranee  is  as  a  braiii'h  gmuniig  through 
the  cone.  An  uiatjinte  of  this  kind  of 
prolilication  was  stent  to  tlic  author  of  this 
work  Iiy  Cajitftin  Noniiiiii,  K.X.,  of 
Cheviot  House,  Berwick -on -T  we  i-d.  The 
axis  of  a  cone  of  the  eoiumoii  S|)rutii, 
Picea  exrelm,  ha<I  gro«ii  Ix-yond  the 
ajMsx  from  one  to  two  inches,  the  ]iroIonged 
part  lieing  clothed  witli  onliu.iry  foliage 
leaves  ;  the  hraets  serially  continuous 
with  tliein  below  were  ninth  modified, 
differing  only  fMin  the  ordinary  foliage 
leaves  in  being  shorter  and  thinner ;  tlie 
scales  seated  in  tlieir  axils  1>ore  two 
nidimentary  ovules,  apiiai-eiitly  im[)erfeut 
as  none  of  them  had   >>een  fertiliseil. 


Fig.  « 


In  a  proliferous  I.arch  cone  the 
woody  scales  *  were  found  to  be 
more  or  less  winged  at  the  sides, 
notclied  and  bipartite  at  the  apex. 
Sometimes  the  lat^^ral  lobes  of  the 
scales  were  iiifohled  m>  as  {lartially 
^a  conceal  the  ovule  at  the  base 
and  suggest  the  idea  of  a  partially 
closetl  carpel.  The  proliferous  con 
remarkable  for  the  fact  that  in  passing 
gradually   lose    the    trictispidate    a^w: 


of  AhMia  l)ou;/l(if<ii  ;ire 
"  e  leafy  state  the 
lally    i-hiiiiK' to  rises 


■hiefly 
bracts 


FA3CIATI0N. 

The  pmliferoiia  cones  of  Sciailopt'tgn  reiiiciilata  nw  of  great  iiitt'rest ; 
in  tliQ  (irdinnry  cones  of  this  fl|>ecies  the  bmcte  are  nearly  tonijiletely 
concresceiit  with  the  seei!  scale,  but  in  the  s]ioi;inien  figtired  the  bracts 
and  the  seed  scales  are  more  or  less  detached  oue  from  the  other; 
niureover  the  bracttt  ^dually  assume  the  coniUtion  of  the  jierube  . 
sueh  08  Hui-ruund  the  buds.  In  this  plant,  thai),  the  bracts  instead 
of  1)e<;omin<,'  more  leafy  as  they  do 
usually  in  prolifeioUH  cones,  revert  to 
the  vaginal  or  ]>erular  condition.  The 
nie tumor] thesis  is,  in  this  case,  retrc»,rmde 
instead  of  profpvssive,  or  to  siK'ak  more 
correctly,  development  has  been  arrested 
instead  of  enlianced.  From  the  axil' 
iif  each  of  these  t>enil»  proceeds  a 
"needle"  or  ]>hyIloid  shoot  of  the 
ordinary  dmracter,  so  that  in  these 
cones  we  liave  it  in  evidence  tliat  the 
IM;nilfP  are  mmlitieations  of  the  leaves, 
that  tlu'  "needles"  or  phylloid  shi>i>ts 
are  axillary  tn  them,  that  they 
oceupy  the  snnut  tf^lation  to  the  jwrul* 
as  the  seeil-siMiln  does  t«)  the  liraet 
in  on  li  nary  caseH,  and  furtlier  tliat 
they  tiave  the  same  essential  structure 
as  "tlie  seed-scides  of  this  and  all  other 
geneni.* 

Fasciatios.      AlthuuKh    malformations 
referred  Uj  this  hea<liug  are  inoK  common 
among  other  families  of  plants,  especially 
herboeeinis     sjjeeies,      they      have     been 
nccasiiinaUy     noticed     in      Tn:cads      and 
Conifi'rs — in     the     branch  lets    of    Piniu 
Pimutei;  P.  fylividrw,  P.  fxreUa,  Larix 
eitrojMi-a  :      in     tlie     leaves     of     I'arus 
fia/rata,      Cuptviuaui      olitma,     Junipentii 
romiiiunii',    J.    rhitieiutig.       The     opjMjsite 
phenomenon    or   FisaioN    as   it   is     teeh- 
nienlly  called,  is  probably  of  less  frequent 
api)earance.      In    the    Kew     Museum   is 
preaei-veil  a  cone  of  Picea  excelita  dividing 
into    two,  each   ])art   Iwaring  bracts  and 
io,rff».        »'«'i'S-       A    similar    oecum-nce    is  some- 
times  si;en   in   the   ataniiniite    flowers   of 
Ceilftt«   Lihani. 
A    curious    instiuiee    ot    fasuiation    in    the    Scots    Pine    was    sent    to 
Messrs.  James  Veitch  juid  Sons  by  a  eorrespondent  in  Ituckinghamshire; 
it  resembled  very    closely   that  figured  in   the    " <!Jardeners'  Chronicle"   of 
April    lOtli,    18S6,   which  was   sent   to   the    I'^litor  from    Chats  worth,  nnd 

*  Manv  oilier  inst&ncea  of  nialfomiation  iu  tlie  sexual  and  other  organs  of  Taxads 
and  Conireni  are  (ignred  and  described  bj  Dickson  in  Jonni.  Bot.  3oc,  Ediub.,  July,  13S0. 
Cafli»ry,  De  Altielin.  Hor.  ('vm.  Stnict.  Mor|)li.  1861.  Parlatore  in  Ann.  Sc.  Nat,  s«r.  4 
p.    215   (136.1).      Carrivre    in    Rev.   hort.    1B87,   p.    509.      Abo    by  Eichler,   Oersted  and 
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!i  Similar  iiistimci'  wiis  seen  by  the  tiuthor  on  Pinu»  Coo/ten  at  The 
i'rytho,  near  Welwyn.  Theae  out-growtlis,  fnxiuently  called  "  burra," 
am  minetmies  the  result  of  injury  by  mites  or  other  insects.  In  the 
branch  from  Buckin^^linmshire  tlie  fnsciatiou  took  a  circular  fomi  of 
ubout  nint!  inches  in  ilianicttr,  nnd  jireaenteil  the  appearance,  on 
superficial  view,  of  a  cushion  of  the  common  garilen  Thrift,  Aniieria 
iiiaritiiiia. 
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THE    DISEASES    OF    CONIFERS.* 

By  Professor  Marshall  Ward,  D.Sc,  F.E.S.,  F.L.S. 

Speak  INC  J  broadly,  there  are  two  great  classes  of  diseases  which 
imperil  the  life  of  Conifers.  There  are,  on  the  one  hand,  diseases 
due  to  the  more  or  less  directly  injurious  action  of  other  li\ing 
oi^anisms — animals    and    plants — which    injure    or    destroy    the    roots, 
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Stems,  leaves,  etc.,  of  the  Conifer,  and  so  bring  about  the  death 
of  the  whole  or  of  parts  of  it ;  and,  on  the  other  hand,  there 
are  dangerous  physical  conditions  of  the  soil,  climate,  atmosphere 
and  so  forth,  which  render  the  life  of  the  Conifer  more  or  less 
precarious  or  even  impossible. 

As  a  matter  of  fact,  however,  these  two  classes  of  dangers  are 
frequently  found  acting  together,  and  so  a  given  case  of  disease  may  be 
complicated  owing  to  the  co-operation  of  many  factors.  In  other 
cases  it  is  found  that  the  symptoms  known  to  be  characteristic 
of  a  particular  disease  are  so  closely  simulated  in  diseases  due 
to  quite  other  causes  than  those  which  produce  the  primary  malady, 
that  confusion  results,  and  barren  lines  of  action  are  started  by 
the  practical  man  who  tails  to  discriminate  between  the  various 
cases. 

Instances  of  this  kind  are  so  instructive  that  we  may  take  as  an 
example  the  well-known  disease  of  Pines  characterised  by  premature 
shedding  of  the  leaves,  as  yellow  and  brown  needles,  which  collect 
in  dense  heaps  beneath  the  trees.  In  some  cases  it  is  certain  that 
the  leaves  of  young  Pines  are  cast  suddenly,  and  in  dangerous 
quantities,  after  a  sharp  frost,  or  at  least  after  a  night  so  cold  that 
the  still  soft  ft)liage  is  chilled  below  a  point  which  we  might  call 
the  death-point  for  these  organs.  In  othev  cases,  however,  similar  leaf- 
casting  occurs  under  conditions  which  are  very  different  in  their 
action.  Young  Pines  suddenly  lose  their  "needles"  in  warm  sunny 
weather  when  the  ground  is  frozen  hard ;  or  these  organs  fall  in 
showers   after  a  period   of  drought  in  a  hot  summer. 

Now  although  the  symptoms  which  preface  and  accompany  the  above 
cases  of  premature  leaf-casting  are  in  the  main  similar — the  green 
leaves  turn  yellow,  and  then  l)rown,  and  rapidly  fall,  shrivelling  in 
heaps,  to  the  ground  below — the  disease  is  a  different  one,  and  is 
caused  by  different  agents  in  each  instance,  and  it  is  even  possible 
to  obtain  fairly  obvious  evidence  of  this.  In  those  cases  where  the 
fall  is  due  to  the  direct  action  of  frost  or  of  cutting  cold  winds  — 
i.e.y  where  the  leaves  are  killed  by  the  sudden  abstraction  of  heat 
from  their  tissues — keen  observers  have  found  tliat  those  basal  parts 
of  the  "needles"  which  are  enclosed  in  and  protected  by  the 
sheathing-scales  of  the  short  branches  ("  tufts ")  may  remain  fresh  for 
some  time  after  the  exposed  parts  have  turned  brown  and  shrivelled 
up.  In  the  second  class  of  cases,  however,  no  such  partial  shrivelling 
of  the  leaves  is  seen  ;  the  tissues  dry  up  all  along  the  "  needles " 
from  tip  to  base  completely,  and  this  is  because  they  have  been  killed 
by  drought — either  because  the  roots  in  the  frozen  soil  cannot  supply 
water  to   replace    what    is    being    transpired   in   the   bright    sunshine, 
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or  because  the  weather  is  so  hot  and  dry  that  there  is  not  enough 
water  in  the  immediate  environment  at  all. 

Different  as  are  the  above  causes  of  premature  leaf-casting,  there 
are  still  others,  of  which  the  following  is  tlie  most  prevalent  and 
difficult  to  deal  with.  The  leaves  turn  yellowish,  with  brown  and 
l^urplish  spots  and  patches  on  them,  and  fall  in  showers  as  before ; 
but  this  time  the  disease  is  found  to  be  epidemic  in  character. 
Towards  the  end  of  the  summer  numerous  tiny  black  spots  may  l)e 
observed  on  the  dying  and  dead  leaves,  and  these  are  the  spermo- 
gonia  of  a  definite  fungus  [Hysterium  Pinastri,  one  of  tlie  Phacidictcecb 
of  the  Discomycetes).  In  wet  seasons,  or  if  the  leaves  be  kept  moist 
through  the  winter,  the  higher  fructifications  and  asci  may  be  obtained. 
Researches  have  shown  that  Goppert*  was  (piite  right,  so  long  ago 
as  1852,  in  attributing  this  epidemic  to  the  ravages  of  the  mycelium 
of  the  above  fungus ;  the  hypha;  invade  the  leaf  tissues  during  wet 
seasons,  kill  the  cells,  and  so  bring  about  the  ])ro wiling  of  the 
*'  needles."  When  large  quantities  of  needles  have  been  thus  ruined, 
they  suddenly  fall  in  the  showers  which  bring  dismay  to  the  forester 
and  horticulturist,  and  give  the  name  "shedding"  (Schiitte  of  the 
German  foresters)  to  the  disease. 

These  are  not  the  only  causes  of  premature  leaf-casting  in  Conifers, 
but  they  are  good  examples  of  the  commonest  types,  and  I  have 
brought  them  forward  here  to  show  you  how  very  easy  it  is  for 
anyone  unacquainted  with  the  facts  to  draw  erroneous  conclusions  as 
to  the  causes  of  the  phenomena;  and  it  must  be  remembered  that 
wrong  conclusions — i.e.,  wrong  diagnoses — lead  to  improper  treatment 
in  plant-diseases,  as  they  do  in  human  diseases.  The  diseases  of 
Conifers  are,  in  fact,  like  the  diseases  of  other  living  beings,  cases 
of  disturbances  in  the  struggle  for  existence  going  on  among  the 
structural  elements  of  the  tissues,  etc.  The  discussion  is  here  confined 
to  only  two  categories  of  these  diseases — those  due  to  fungi  and  those 
due  to  disturbing  action  of  the  inorganic  environment  ;f  the  simplest 
plan  will  be  to  take  some  of  the  groups  of  Conifers*  seriativi,  and 
touch  briefly  on  their  prominent  maladies. 

I.  The  Pinett.  Owing  to  their  veiy  resinous  natiu-e,  the  Pines  geuemlly 
are  not  80  apt  to  suffer  from  injuries  which  result  from  tlie  exposure  of 
open  wounds  as  are  many  other  trees,  and  it  is  iustonisliing  how  much 
knocking  about  the  hardy  s^Hicies  will  endure ;  breakages  from  wind,  heavy 
snow,  the  cutting  and  biting  of  man  and  other  animals,  and  so  forth, 
are  readily  healed  over  by  occlusion  in  the  case  of  most  of  the  species. 

A  very  common  cause  of  disease  and  death  in  Pines  is  the  breakin*<  of  the 
ascending  water-current  from  various  actions  of  an  unsuitable  environment. 

*  "  Verhandhingen  des  schlesiacheii  Foratvereins,"  1852,  p.  67. 

+  Those  diseases  which  are  due  to  the  injurious  action  of  animals,  e8})ecially  insects,  Indng 
treated  of  sejmrately. 
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Sj)eaking  geneiiilly,  the  Pines  require  light,  open,  and  well-drained 
soils,  as  deep  as  possible  ;  and  many  asjiects  of  disease  in  them  are  due 
to  the  non-fulfilment  of  these  conditions.  Unquestionably  one  of  the 
worst  of  these  danger's  residts  from  the  clogging  of  the  soil  at  the  roots, 
whether  due  to  wet  clay,  stagnant  water,  the  covering  up  or  hartlening  of 
the  surface — e.g.,  by  means  of  pavements,  etc. — or  other  processes. 

The  general  course  of  events  is  much  the  same  in  all  these  ciises.  The 
primary  cause  of  tlie  injury  is  want  of  oxygen  at  the  roots,  for  without 
due  supply  of  that  gas  in  the  water  to  which  the  living  and  absorbing 
parts  of  the  smallest  root-fibrils  have  access  the  cells  of  the  latter  cannot 
do  their  work.  That  is  to  say,  the  roots  are  unable  to  take  up  watt>r 
contiiining  oxygen  and  mineral  constituents  in  solution,  at  periods  when 
tlie  "  evergreen "  leaves  are  transpiring  large  quantities  of  vapour  into  the 
atmosphere.  Consecpiently  the  young  branches  and  tii)s  of  the  tree  may 
die  off  rapidly,  and  if  the  source  of  misrhief  is  i)enuanent  the  whole  plant 
will  die. 

But  the  class  of  diseases  due  to  "  wet  feet " — as  it  is  often  cidled — is 
even  moi*e  complex  than  this.  The  iK»rsistent  rotting  of  dead  rootlets  in  a 
wet  soil  not  oidy  iuq^lies  loss  of  root-i)ower  as  alxjve  referred  to  ;  it  also 
entails  the  direct  consunq)tion  of  oxygen  and  the  fouling  of  the  water  by 
poisonous  products  of  dec^omposition  which  diffuse  through  the  dying  tissues 
to  higher  ones  which  were  still  healthy,  and  might  have  sufficed  to  siq^ply 
new  rootlets,  etc.,  had  the  state  of  undue  moisture  been  merely  tenq:)oi'ary. 

Moreover,  the  presence  of  excessive  moisture  and  heavy  wet  soils 
pi*event  the  necessary  warming  of  the  absorbing  rootlets,  and  cases  are  not 
uncommon  where  the  stiffness  and  moisture  of  a  soil,  though  insutHcient 
to  cause  the  death  of  the  a])sorbing  cells  by  asphyxia — {.p.,  the  dei)ri vatic >n 
of  free  and  dissolved  oxygen — or  by  direct  poisoning,  are  still  so  powe»rfiil 
in  preventing  the  necessary  rise  of  t<'mj)erature  which  must  take  pLice 
before  the  absorl)ing  living  cells  can  obtain,  and  pass  on,  the  proper 
supply  of  water  whic-h  the  losses  from  the  aerial  parts  of  the  i)lant 
demand,  and  by  means  of  which  the  minerals  needed  can  alcme  be 
furnished,  that  synqjtoms  of  death  by  drought  make  their  appearance, 
the  leaves  turn  yellow  and  then  l^rown,  shrivel  and  fall,  and  tlie  tree 
may  even  die. 

I  have  already  shown  how  a  v(»ry  similar  state  of  affairs  may  be 
brought  about  when  young  Phies  have  their  tierial  i)arts  exposed  to  dry 
air  and  hot  simshine  at  a  time  when  the  soil  is  frozen  hard,  and 
the  roots  are  rendered  inactive  by  the  low  temperature  of  the  ground. 
The  proper  understanding  of  all  these  matters  in  detail  requires  con- 
siderable actjuaintance  with  the  microscopic  anatomy  and  physiology  of  the 
plant,  but  anyone  may  readily  grasp  the  main  points  concerned,  and 
will  see  that  preventive  measures  can  only  be  put  into  action  intelligently 
and  with  hopes  of  success  if  these  points  mv  apprehended. 

Obviously  young  Pines  in  beds  should  not  be  exjx>8ed  to  powerfid 
insolation  at  a  time  when  their  roots  are  in  hard  frozen  soil  as  above 
described,  and  in  those  cases  where  such  dangers  are  imminent  a  piece  of 
gauze  or  other  shelter  will  reduce  the  chances  of  disaster. 

E(|ually  obvious  is  it  that  suitable   drainage  operations    may  make    all 
the  difference  to  a  locality  not  (juite  fitted  for  growing  such  plants,  and 
I    want    to    tike    this    opportunity  of  insisting  upon  the  very   important 
fact — which  applies  to  other  plants  as  well  as  Conifers — that  the  operation . 
of  drainage  does  not  consist  in  merely  removing  supei-fluous  moisture  ;   far 
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more  imj)ortaiit  is  the  i)re8siiig  into  the  interatices  of  the  (h^aiiied  soil  of 
atmospheric  oxygen,  which  does  so  much  work  of  various  kinds  in  the 
labyrinth  of  passixges  which  it  traverses,  that  a  whole  lecture  would  not 
nearly  exhaust  the  treatment  of  this  subject  alone.  Another  extremely 
pertinent  jK)int  in  this  connection  is  that  thc^  drained  soil  can  be  warmed 
by  the  sun's  rnys,  or  by  the  higher  temi>ei*ature  of  the  air  i-eferred  to, 
not  only  more  etisily,  but  also  mon?  e(iuably. 

Passiiig  now  to  the  diseases  due  to  unsuitable  conditions  in  th(?  sub- 
aerial  and  atmospheric  environment,  the  following  points  may  be  considered. 

Pines,  especially  when  the  foliage  is  young,  and  still  more  particularly 
when  tin*  plants  themselves  are  young,  are  apt  to  lose  many  leaves,  and 
even  to  be  killed,  by  undu(*  chilling  of  the  surfaces,  cold  dry  winds  l)eing 
IKM'haiKs  th(»  most  fatid  agents  in  this  country.  I  have  alreiuly  referred  to 
that  form  of  leaf-casting  which  is  caused  by  this ;  but  it  is  perhaps 
commoner  to  see  parts  of  the  tret?  only,  in  the  case  of  the  more  tender 
Pines,  with  their  foliage  brown  and  shrivelled,  than  to  have  a  general  fall 
of  the.  leaves. 

A  ciirioiis  class  of  diseases,  not  common  in  the  Pines,  i)erhaps,  but 
stilted  as  (x:curring  in  P.  St  minis  and  some  others  with  thin  cortex,  are 
the  various  kinds  of  "rifts"  i.o.,  more  or  less  vertical  fissures —which 
extend  up  and  down  the  exposed  tiimks  of  trees  facing  the  south-west. 
The  particular  kind  of  rift  here  referred  to  rjirely,  if  ever,  appears  in  tre(*s 
grown  in  the  oi)en  from  tluur  youth  onwards,  but  is  very  apt  to  occur  on 
the  south-west  aspect  if  older  trees  previously  closcul  up  and  well  sheltered 
are  ex]X)sod  by  a  cutting.  I  see  no  reasons  for  rejecting  the  explanation 
that  such  rifts  are  ciiused  by  the  dirc^ct  rays  of  the  sun  beating  on  the 
thin  corU^x  when  the  air  is  at  its  highest  temiK^mture ;  whether  the  cells 
are  killed  directlv  bv  the  sun's  mvs,  or  whetlier  the  damage  is  due  to 
excessive  evaporation  of  their  water,  is  as  yet  not  certiiin. 

Of  all  the  sul>aerial  agents  which  damage  Pines,  howr;v(;r,  none  are 
jHirhaixs  more  to  }}e.  feared  than  the  acid  gases  of  our  larger  manufacturing 
towns.  Sidphurous  acid,  hydrochloric  acid,  chlorine,  coal-gas,  and  such- 
like chemicals  are  fatal  to  Pines  even  in  very  small  quantities  ;  and  it  is 
no  doubt  to  these,  rather  than  to  the  increa.sed  percentage  of  carbon 
dioxide,  soot,  or  to  the  diminished  light,  that  the  foggy  exhalations  of 
large  towns  owe  their  enormous  i)0wer  for  evil.  Nor  can  we  wonder  at 
this  when  we  reflect  that  many  Pines  are  mountain  sjxicies,  growing 
normally  in  those  purest  of  atmospheres  which  attract  us  for  the  very 
reason  of  their  purity. 

I  now  pass  to  the  consideration  of  those  diseases  of  Pines  wliich  are 
directly  traced  to  the  injurious  action  of  fungi  on  or  in  their  roots, 
stems,  or  leaves. 

These  fungi  belong  almost  exclusively  to  the  groups  of  parasitic 
Ascomycetcs,  UnKlinese,  and  Hymenomycetes.  It  is  true  that  Phytophthora 
ctmnivora  (one  of  the  Peronosporcae)  attacks  and  destroys  the  seedlings  of 
these  and  other  Conifei's ;  but  the  nde  is  that  Conifers  are  exempt  from 
diseases  due  to  the  Peronosporese,  UstilaginesB,  Gymnoascese,  or  Gastcr- 
omycetes,  and  also  from  those  caused  by  Bacteria  (possibly  with  one 
exception*)  and  Myxomycet<\s. 

*  Vuillemin,  "Sur  une  Bacteriocecidie  on  Tumeur  Bacillaire  du  Pin  d'Alep,"  Comptes 
JletuiuSf  November  26th,  1888.  It  may  also  ])e  remarked  that  the  roots  of  cei-tain  Conifers 
may  have  hyphee  of  Getsleromycetes  attached  to  them,  though,  so  far  as  I  can  discover, 
they  do  not  induce  diseased  conditions  in  the  tree 
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A  complete  list  of  the  para^sitic  fiint^i  which  injim*  the  Pines  would 
cany  us  too  far,  and  I  must  content  myself  with  the  following  selection 
of    them. 

Home  of  tlie  most  mischievous  are  Tramefei<  iwUnperda  (kno"wn 
also  iis  Foiiieti  annofnis,  Pol  1/1)0111^  a?i?iotnui,  Heterolxisidion  anno^nn\  Tr. 
Pijii,    Pohjporus    hwllU^    P.     capn'aritut,    P.    Srlureinitzii,    and    Afjaricus 

These  fungi,  which  are  distinguished  ])y  technical  clmractei-s  the 
discussion  of  which  must  be  passed  over  here,  differ  considerably  in  their 
mode  of  action  and  maimer  of  inducing  disease,*  but  they  all  agree 
genendly  in  that  they  eventually  destroy  the  tind>er  of  the  trees,  by 
dissolving  and  (consuming  the  structural  elements  which  comi)ose  it. 
2s  ow  since  the  timber  of  the  Pine  furnishes  (1)  the  channels  up  which 
the  water  and  nutritive  materials  have  to  pass  from  the  roots  to  the 
leaves,  and  (2)  the  su])porting  colunnis  by  the  strength  of  which  the 
crown  of  foliage  can  "alone  be  held  aloft  and  exposed  to  the  light  and 
air,  it  follows  that  such  destruction  ivsults  in  disease  and  death  to  the 
tree  as  a  whole. 

Tramefes  radirqterdOf  now  known  very  thoroughly  from  the  recent 
researches  of  Brefeld,t  who  also  proi)oses  to  re-name  it  Heiero- 
hasidion  annomm  from  the  remarkable  conidial  forms  w4iich  he 
hiis  discovered,  attacks  the  living  r<:)ots  of  Pimis  ni/lre^frWy  P.  Strolms  and 
othei's,  sending  its  snow-white  mycelium  beneath  the  cortex,  and  travel- 
ling thence  up  the  stem,  to  finally  penetnite  the  w<khI  l)y  way  of  the 
cand)ium  and  medullary  rays.  The  rotting  of  the  wood  rapidly  follows, 
with  symptoms  so  i)eculiar  that  the  i)resence  of  this  fungus  can  be 
concluded  with  certtiinty  from  them.  Owing  to  the  reddish  discolora- 
tion of  the  timber  which  results,  this  disease  has  been  termed  the 
"  red-rot,"  a  name  which  involves  confusion  however,  as  sevenil  other 
similar  diseases   of   timber   cause    such    discolorations. 

This  disease  is  extremely  difficult  to  eradicate,  because  the  mycelium 
travels  from  root  to  root  in  the  soil,  ami  the  spores  are  carried  by 
subti^rranean  animals  from  one  place  to  another ;  moreover,  the  matter 
has  become  more  complex  since  Bivfeld  discovered  the  second  form  of 
<*onidial  spores.  Of  course  the  fructifications  should  l)e  destroyed  by 
bimiing,  as  also  the  dead  and  dying  branches,  stuuips,  etc.  Hartig  has 
fonnd  that  moats,  dug  so  as  to  cut  off  sound  trees  from  infected  ones, 
have  been  of  s(*rvice. 

AfjaririLs  mf^lletitt,  though  a  less  pronounced  parasite,  is  not  le«s 
destructive  ;  the  details  of  its  action  on  the  timber  are  different,  and  its 
mode  of  spreading  from  root  to  root  in  the  soil,  by  meana  of  its  long, 
jmrple-black,  cord-like  mycelial  strands,  called  Rhizfymorjjha,  also  differs. 
Hut  the  net  results  are,  much  the  same  in  l>oth  cas(?s.  Very  tangible 
signs  of  the  presence  of  At/arifus  melletut,  in  the  absence  of  the  tiwny 
yellow  "  toad-stools,"  are  atfonled  by  the  copious  outflow  of  rcsm  from 
the  disea.se<l  roots  and  base  of  the  stem  of  the  affected  trees,  and  by  the 
above  rhizomori)hs  in  the  rotting  wooil  and  soil  around. 

Most  of  the  Polt/jxjri  mentioned  are  decidedly  wound-finigi — that  is  to 
say,  they    oidy   attack    successfully    tliose    i)arts    of   the    tim)3er   which  are 

*  For  a  more  detailed  account  of  these  niattera  see  "Timber  and  some  of  its  Diseases," 
by  H.  Marshall  Ward,  M.A.,  F.R.S.     (Macmillan  and  Co.) 

t  "  Untei*8uchungeu  aus  dem  (Tesammtgebiete  der  Mykologie,'  H.  VIII.  1889,  p.  154. 
tSee  also   R.  Hartis?,    "Zersetzungsei-scheinnngen  des  Holzcjs"  (Berlin,  1878). 
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already  dead  and  exposed  to  tlie  air  ;  their  influence  for  evil  .should  not 
be  underrat(»d  on  that  account,  however,  for  although  they  are  sapro- 
phytes living  on  the  wood,  their  entrance  into  the  trunk  and  branches 
means  more  or  less  i-apid  hollowing  of  the  heart-wood  (tliereby  rendering 
the  tree  liable  to  be  thrown  ])y  winds,  etc.)  and  tlie  gmdual  production 
of  injurious  substances  which  soak  into  the  sound  pai*ts  and  i)ave  the  way 
for  the  advance  of  the  destroying  my(;eliiim  into  living  organs.  Hence, 
though  such  fungi  are  saprophytes,  strictly  speaking,  in  their  local  action, 
they  nevertheless  act  towanls  the  whole  ti*ee  —  taken  as  a  living 
individual — as  para.sit(»s  w^hich  may  induce  dangerous  diseases. 

Remedial  measures  are  of  coui-se  t^j  be  directed  to  the  itareful 
teudmg  and  (covering  of  wounds,  a  ukkIc  of  procediuv  which  hiis 
long  been  earned  out  on  various  tives  at  Kew,  and  with  decided  success, 
I  believe. 

I  have  already  spoken  of  H-ysteriutn  Pina^tri  as  the  cause  of  leaf- 
casting.  Herpofncliia  Jiifjra*  causes  a  tiresome  disease  on  Phius  montanay 
and  also  on  the  Spruce  and  Junipers  at  high  altitudes.  Hystenuht 
brarhi/sjxfnnii  kills  the  leavers  of  t\ut  Weymouth  Pine,  and  Farlow  and 
Seymourt  give  a  long  list  of  American  forms  that  will  necessitate  much 
careful  investigation  before  we  can  det<*rmine  Avhich  are  truly  ])arasiti(r 
and  which  merely  sjiprophytic. 

'There  is  in  (lermany  a  <lisease  of  the  Scots  Pine  known  })y  a  name 
which  1  may  translate  "  Pine-twist."  Its  promintnit  symptoms  are  con- 
tortions anil  curved  malformations  of  the  tips  of  the  leading  shoots, 
caused  }}y  the  invasion  of  a  fungus  known  as  Cwoma  pinitorquu))^ 
The  liy])h8B  of  this  panisiti^  so  torture  the  epidermal  ri*gion  of  the  young 
slioots  that  their  gi'owth  in  length  is  no  longer  (Hpial  on  all  sides ; 
considerable  deformitv  may  ivsult  from  the  curvatur(\s  of  the  liealthv 
parts  about  the  dead  infested  iM'gions,  and  even  the  deatli  of  the  tips 
occui's  in  bad  seasons — i.e.,  seasons  too  wet  for  the  Pine,  but  very 
agreeable  to  the  fungus.  In  dry  summers,  how(»ver,  the  fungus-layers 
may  die  off",  and  the  injured  si>ots  be  occluded. 

But  of  all  the  fungus  diseases  which  affect  Pines,  none  is  more 
interesting,  and  few  more  tlisastrous,  than  the  one  induced  by  a  form 
long  known  as  Prndermium,  and  of  which  F.  Pini  is  the  best  known. 
This  nmkes  its  appearance  on  various  Pines  as  bladder-like  bags  of  sj)ores 
protruding  from  the  leaves  or  cortex,  and  springing  from  a  myc(*lium 
which  destroys  the  cell-tissues,  and  which  may  kill  the  upper  parts  of  the 
tree  by  ringing  its  stem  or  branches. 

As  long  ago  as  1874,  WoltfJ  showed  that  the  form  referred  to  is 
merely  the  aecidium  stage  of  a  uredinous  fungus  found  on  tlie  leaves  of 
certain  species  of  Senecio,  and  known  as  CofeotijM/mD/t.  Further 
investigations  partly  confirmed  and  ^mrtly  contnulicted  this  con(;lusion, 
and  led  to  the  sepamtion  of  species  of  Peridenniuin  which  invade 
the  rmiejc  and  hraiirlies  of  thf?  Pines  {e.(j.,  Pinns  sylcestnn,  P.  Sfrohiu<, 
P.  LarU'io,  P.  montana,  etc.)  from  others  which  infest  the  learet^  of 
various  species  of    Pinus. 

The  results  are  too  lengthy  to  describe  in  detail  here,  but  the  gist 
of  the  matter  may  be  put  as  follows. 

*  R.  Hartig,   "  Allgemeiue  ForstUche  mid  Jagd-Zeitnng,"  January,   1888. 
t*'A    Proviaional    Host-Index    of  the    Fungi    of    the    United   States,"    Part    III.    1891, 
pp.  160—166. 

+  *'Bot.  Zeitung,"  1874. 
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The  Peridermium  (or  JEcvJium)  Pini  of  authoi's  comprises  several 
distinct  sj)ecies  : — 

(1)  P.  ohlon^jiifporiunt  on  the  leaves  of  Pinvs  sylve^tris  and  P. 
austnaca,  the  aecidial  stage  of  Coleosporium  Seiierionis. 

(2)  P.  Cofmui  on  the  cortex  of  the  Scots  Pine,  and  which  is  the 
aecidial  stage  of  Croiutrtium  Asdepiadeum, 

(3)  P.  Strohi  on  the  cortex  of  Pinus  Strobus,  P.  Lambeiiiana  and 
P.  Ceinhra,  and  which  is  the  aecidial  fomi  of  a  CroiUDiium  found 
on  si)ecies  of  Ribes.* 

(4)  P.  Pini,  on  the  cortex  of  Pintts  sylvesfris,  has  notliing 
to  do  with  ColeospoHum  Senerionis,  and  numerous  attempts  have 
in  vain  been  made  to  settle  what  its  Uredo-spore  stage  is,  or  on  what 
host  it  grows ;  so  that  here  again  is  a  puzzle  awaiting  solution  by 
those  who  have  the  opportunity. 

Several  other  forms  of  Peindennium  are  known  on  various  species  of 
Pinus.  The  following  have  hitherto  l>een  included  with  the  above 
under  the  common  name  P.  Pini,  but  no  one  will  now  be  so  l>old  as 
to  retain  them  until  further  investigations  have  decided  as  to  their 
relationships.  The  forms  in  cpiestion  occur  on  the  cortex  of  Pinus 
montana,  P.  maritima,  P.  halepensis,  P.  miHs,  P.  Tteda,  P.  jx/mlerom, 
P.  rif/ida,  P.  rcuUata,  P.  Sahiniana,  P.  coyvtoda,  and  some  other 
American  Pines ;  a,s  well  as  on  the  leaves  of  the  Indian  P.  lontjijolia 
and  of  the  American  P.  palustris. 

The  great  damage  done  by  the  cortical  forms  of  Peridermium  is  two- 
fold in  character.  In  the  first  place  the  cortex  and  camWum  are  killed 
at  the  si)ot  invaded,  and  this  injury  may  go  so  far  as  to  ring  the  stem 
or  bmnch.  Then  in  the  second  place,  an  abnormal  formation  and 
excretion  of  turj^entine  is  excited,  and  this  soaks  into  the  wood  and 
renders  tlie  passage  of  water  upwanls  difficult  or  impossible.  The  natural 
c(msequence  is  the  perishing  of  the  i>arts  above  the  infested  places,  and 
in  dry  summers  such  a  result  is  apt  to  follow  rapidly.  Sections  of  Pine- 
stems,  cut  to  3 — 5  cm.  thickness,  thus  permeated  with  turi)entine,  are 
semi-translucent ;  and,  as  has  long  been  known  to  continental  foresters, 
the  abnormally  resinous  branches  are  excellent  for  torches,  fuel,  etc. 
With  isolated  Pines,  in  parks  and  gartlens,  etc.,  it  is  not  difficult 
to  emdicate  the  disease  in  its  early  stages  by  judicious  pruning,  and 
burning  the  infested  parts ;  far  greater  difficulties,  of  course,  are  met 
with  in  the  treatment  of  forests.  This  disease  is  likelv  to  do  much 
damage  in  nurseries,  and  I  think  you  will  admit  that  a  strong  case  is 
made  out  in  favour  of  the  need  for  care  and  further  observations  as 
reganls  the  weeds  growing  in  the  neighbourhood  of  all  places  where  Pines 
are  cultivated  from  seed. 

II.  The  Firs.  I  take  this  group  in  the  broadest  sense,  including  in 
it  the  genera  Picea  (the  Spnices),  Abies  (the  Silver  Firs);  Tsuga  (the 
Hendock  Firs),  and  Psemlotsuga  (the  Douglas  Fir).  Much  that  has  l)een 
said  of  the  Pines  is  also  true  of  these  predominantly  mountain  trees.  I 
shall  therefore  pass  at  once  to  the  description  of  the  diseases  due  to 
finigi,  merely  remarking  that  those  maladies  traceable  to  unsuitable 
climate,  soil,  atmosphere,  etc.,  are  much  as  before. 

Here,  again,  some  of  the  most  disastrous  forms  of  disease  care  those  due 

*  Sorauer  has  confirmed  this  quite  recently,  finding  that  the  spores  of  P.  Strohi  develop 
into  Croiiarlium  Rihicola  (Dietr.),  on  Ribes  ruh'uvi,  A',  nigrum,  and  E.  alpinum  ("  Zeitschritt 
fiir  Pfianzenkrankheiten,"  1891,  B.  i.  H.  3,  p.  183}. 
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to  hymeiioniycctoiis  fungi  which  rot  the  timber,  such  as  Afjancus  melleuSy 
Trametea  radicijterda  and  T,  Pini,  Polyporus  vaporantnty  P.  fjorealis, 
P.  fvli^us,  etc.,  and  it  is  scarcely  necessary  to  add  anything  to  what  was 
said  of  these  when  treating  of  the  Pines.  Again,  also,  it  hapiK^ns  that, 
with  the  exception  of  Phytophthora  amnivora,  which  destroys  the 
seedlings  of  Spiiices  and  Silver  Firs,  the  disease-inducing  fungi  all  belong 
to  certain  sections  of  the  Hynienoniycetes,  Asconiycetes,  and  especially 
the  Uredinese.* 

Undoubtedly  one  of  the  most  extraordinary  of  all  these  forms  is 
Calyptospora  Gfeppetiiana,  a  uredinous  fungus  which  alternates  between 
the  Silver  Fir  (Abies  pedinataj,  on  the  leaves  of  which  it  develops  an 
aecidial  form  long  known  as  jEcidium  rolumnare,  and  the  Red  Whortlel^erry 
(Vacciniwn  VitU-i/Uea),  a  connuon  under-shnib  in  the  (rerman  Fir-forests, 
the  stems  and  leaves  of  which  it  distorts  and  kills  by  means  of  the 
mycelium  of  its  Uredo-form  (known  as  Calyptospora — or  Melampsora- 
GappetiianaJ. 

-sinother  remarkable  case  is  that  of  the  "Witches'  brooms,"  very 
t-ommon  in  Europe,  and  by  no  means  rare  in  this  country.  1  have 
myself  found  these  on  AMes  Pinsapo,  as  well  as  on  A,  ^^r/mrtfa,  in 
Windsor  Great  Park.  "  Witches'  brooms "  are  curiously  tufted  masses  of 
twiggy  branches  which  take  their  origin  from  parts  of  the  stem  attacked 
by  the  mycelium  of  .^idium  eJatinum,  the  Uredo-form  of  .which  is  as 
yet  unknown,  and  possibly  does  not  exist.  The  life-history  was  worked 
out  very  thoroughly  by  the  late  Professor  de  liary.f  The  hyphae  so  irritjite 
the  gi'owing  tissues  of  the  young  shoots  that  the  latter  gain  enormously 
in  diameter,  and  put  forth  numerous  shoots  which  alter  their  whole 
character.  Thus,  instead  of  growing  outwaixls  in  a  nearly  horizontal 
plane,  they  turn  vertically  upwanls,  and  branch  copiously  in  a  fastigiate 
manner ;  then  their  leaves  are  smaller,  and  arranged  in  regular  spirals 
around  the  erect  twigs.  These  leaves  are  infested  by  the  mycelium, 
and  eventually  bear  the  ^^vcidia,  and  fall  prematurely.  Tliis  mycelium  is 
perennial  in  the  cortex,  cambium,  and  wood  of  the  stems,  and  does 
much  damage  by  stopping  the  leaders,  and  iwiving  the  way  for  rot-fungi. 
It  happens  not  infrequently  in  this  country  that  the  mycelium  simply 
sojoumA  in  the  stems,  and  does  not  lead  to  the  full  development  of  the 
**  Witches'  broom,"  but  only  causes  tumour-like  swellings  of  the  axis. 
The  treatment  of  infected  trees  resolves  its(df  into  careful  pnuiing 
and  removal  of  the  monstrous  organs.  It  would  be  well  worth  the 
time  of  some  caimble  investigator  to  undertake  further  researches  into 
the  nature  of  this  disease.  This  malady,  by  the  way,  has  nothing  to 
do  with  the  "  Witches'  brooms "  developed  on  liirches,  Cherries,  Horn- 
beams and  other  Dicotyledons  which  are  due  to  the  ravages  of  various 
species  of  Ejcoasrus,  curious  ascomycetous  fungi  allied  to  the  one  that 
causes  "Bladder-plums."  Farlow  has  found  ^■Ec.  elatiymin  on  Abies 
roncolorX  and  A,  balsa? nea,  and  it  will  probably  turn  out  to  ]>e  more 
widely  spread  than  has  been  hitherto  susix'ctt^d. 

The    Silver   Firs   suffer   from   a   number   of   other   UredineaB,    of  which 

*  The  general  application  of  these  rtniarks  to  Conifeite  as  a  whole  may  have  to  be 
Tiiodified  when  l/slUago  Fussii  (Niessl.)  on  sjjecies  of  Junipenia  has  been  jiroperly  in- 
vestigated. 

t   "Bot.   Zeitung,"  1867. 

+  "A  Provisional  Host-Index  of  the  Fungi  of  the  United  States,"  Part  III.  1891,  pp. 
158—170. 
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Cifohfci    Ahiffift   pprtinafff    is    a    form    nniiiiidiiig    us,    by    its    habit    and 
beliaviour,  of  Calj/phfHjH/ra   GfrpjffTftaria. 

Till*  Spnices  (Firea)  arc  also  apt  to  suffer  luuch  from  Urediiieae,  of 
which  the  j^euus  Chryso)nyjra  is  one  of  the  most  inqKirtant.  Several 
s[)ecies  of  this  funj(us  do  coiisid(»ral)le  damage  to  the  leaves,  by  causing 
them  to  fall  i)i*ematurely-— e./y.,  C.  Ahietis,*  C.  Rhotlodendri  and  C.  Ledi 
— the  former  being  autoecious,  and  only  occurring  in  the  Teleuto-siK>n,- 
stage,  so  far  as  is  known  ;  the  two  latter  being  heteroecicms,  the  ^Ecidia 
developing  on  the  leaves  of  the  Spruce,  and  the  Uredo-fonns  on  the 
leaves  of  Hhixlodenilrmi  fernufineum  and  R,  hirsutuin,  and  on  those  of 
LefJum  iKilusirp.  Farlow  says  that  C.  Ahietis  occurs  c>n  Tsiuja 
ranaderm^  which  suggests  the  proliability  that  this  form  again  is 
more  widely  si)rea(l  than  Jias  been  supp<»sed  hitherto.  Miinter  stiite** 
that  PicHi  alba  is  not  affected  by  this  diseiise.  I  quote  from 
Sora\u^r,t  and  cannot  si)eak  from  my  own  knowledge  ;  but  Farlow  does 
n(»t   give    this   fungus   tm    P.    alha. 

Spnices  (and  to  a  less  extent  Silver  Firs  and  Pines)  are  often  affected 
with  a  disea^iie  caused  by  an  Ascomycetv  (Nertina  Ciu'ui'hihda )y  tlie 
hyj)luB  of  which  find  their  way  through  small  w^ounds  in  the  cortex,  into 
the  sieve-tubes,  et(!.,  of  the  phloem,  and  set  U|)  a  struggle  for  existence, 
which  is  very  interesting  to  the  biologist,  though  it  may  l)e  viewed  with 
different  feelings  by  the  horticidtiu'ist.  It  appears  that  so  long  as  the 
Fir  is  doing  well,  the  parasite  is  confined  to  the  resting  pjirts  of  the 
phloem,  and  cannot  make  its  way  into  the  active  cambial  region,  the 
living  cells  of  whicli  go  on  dividing  and  growing  cpiite  nonnally ;  if 
tli(i  attacked  branch  is  |)articularly  vigorous,  the?  formation  of  a  layer 
of  cork  may  be  accomplivshed,  whicli  cuts  off  all  the  diseased  tissues, 
which    then    dry    uj)    and    are    thrown    off. 

It  is  a  i)articularly  instructive  fact,  however,  that  if  the  season  is  one 
unfavourable  to  th(?  rapid  and  vigorous  development  of  the  cximbiuni,  or 
the  tree  genemlly,  or  if  conditions  exist  in  the  soil  or  atmosphere 
whicli  retard  the  vegetative  activity  of  the  cells,  the  mycelium  of 
the  Neriria  is  enabled  to  conquer  the  tissui»s  of  the  cortex,  and  even 
to  kill  the  cambium  and  penetrate  into  the  young  wood.  If  thia 
haj)pens  all  the  parts  above  the  attacked  place  are  apt  to  dry  iip 
and  die,  evidently  from  the  stoppage  of  the  water  curn?nts  up  the 
stem  ;  this  very  often  occurs  with  thin  watery  twigs  —  so-cidled 
"  unripened  wood "  —  such  as  may  be  found  in  sluuled  situations,  or 
in    V(»ry    damp    summers. 

From  the  dead  cortex  come  the  white  conidial  cushions,  alx)ut  as 
large  as  ])in-lieads,  followed  by  the  scarlet  stromatii  with  immersed 
ascogenous  fructifications. 

There  are  many  other  very  interesting  i)oints  about  this  disease  ;  and 
as  it  is  a  type  of  an  exceedingly  important  series  of  dise^ises  very 
little  understood  in  England,  attention  should  be  directed  to  some 
of  the   results. 

While  relying  for  the  most  luirt  on  the  researches  of  HartigJ  so  far 
as  this  jmrticular  siRM'ies  is  concerned,^  it  is  (mly  right  to  say  that  tlie 
following   conclusions    are    based  (m    some  experitmire  of  my  own. 

*  Beautiful  figures   of  this   are   to  he  found  in  Willkonim,   '*  Die  mikroskopischen  Feiude 
des  Waldes,"  1867,   Taf.    IX.     The  text  is   now   chiefly  of  historical  interest, 
t  *'  Pflanzenki-ankheiten,"  2nd  edit.   1886,    Vol.  II.   p.   248. 
X  "  Uutersuchungen  aus  deni  Foi-st lichen -Botanisch en  Institiit  zu  Miinehen,"  I.  p.  88. 
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Tliese  XectriaSy  thou<^h  very  cominoii  iiuleeil,  are  usually  found  as 
<leci(leclly  siiprophytic  fungi,  living  in  the  dead  wood  and  cortex  of 
fallen  bmnehes,  or  the  parts  of  ti-ees  killed  by  entirely  different  agencies 
-  e.f/.,  frost,  bivakage,  insect  injuries,  etc. — and  experiments  show  that 
the  germinal  tub(3s  develoi>ed  from  the  spores  are  unable  to  penetrate 
the  sound  tissues  of  living  branches.  On  the  other  hand,  it  is  quite 
easy  to  infect  a  tree  if  the  sound  cortex  be  ]>unctured  with  the 
point  of  a  scalpel  on  which  a  few  spores  have  been  rubbed.  The 
punctui*e  kills  a  number  of  cells,  and  the  hypliae  feed  on  the  solution 
of  food-materials  tlius  formed ;  and  it  is  only  from  a  position  of 
advantiige  like  this  that  the  mycelium,  waxing  in  vigour  day  by  day, 
is  able  to  invade  the  tissues  around,  and  gi'tidually  kill  and  destroy 
those  that  are  not  active  enough  to  resist  it.  As  already  said,  the 
mycelium  may  fail  to  do  more  than  establish  itself  in  the  more  worn- 
out  portions  of  the  inner  cortex,  and  may  then  be  cut  out  and  cast 
off  by  layers  of  cork.  There  is  considerable  reason  for  believing  that 
it  makes  all  the  diflerence  to  the  fungus  what  kind  of  start  it  gets; 
if  the  mycelium  is  still  young  and  feebh^,  the  active  tissues  of  the 
cort(?x  may  cut  it  out  very  soon,  and  the  ordinary  observer  can  luid 
no  ti-ace  of  the  invading  fungus,  or  of  disease ;  but  if  it  starts  in  a 
Ixid  of  dead  and  dyhig  ('ells  aipable  of  yielding  it  sufficient  food-materials 
(the  hyphae  can  grow  in  a  matrix  flooded  with  turi>entine)  its  rate  of 
spread  depends  almost  entirely  on  what  resistance  is  offered  by  the 
vegetiitive  activity  of  the  cells  aroiuul.  Hartig  found  that  the  germinal 
hyphsB  of  iV.  CwnirbitvJa  find  entrance  into  Spruce  Firs  tlirough  the 
wounds  caused  by  certain  insects  (especially  GrapJioUfha  pcuiolanaj,  and 
also  through  such  as  are  caused  by  the  heavy  blows  of  hailstones, 
which  bruise  and  tear  the  tissues  of  young  shoots.  In  the  case  of 
other  Nectrias,  which  cause  wounds  on  non-coniferous  trees,  I  have 
convinced  myself  that  niptures  caused  by  frost,  meclianical  injuries  (e.</., 
such  as  are  produced  by  climbing  trees  to  pluck  fniit,  etc.),  pruning, 
etc.,    afford    the   opportunities   of   entmnce   to   the   fungi. 

There  is  a  deeper  i)roblem  beneath  all  this,  however,  and  that  refers 
to  the  exact  nature  of  the  mutual  actions  and  reactions  between  the 
liyphse  and  the  living  cells  of  the  host;  all  I  can  say  here  is  that  it 
is  ])retty  clear  that  the  hyphse  excrete  some  poison-lik(i  substance  w^hich 
the  living  cells  of  th(»  cortex  and  cambium  cdther  break  up  and  destroy, 
or  merely  resist  the  acttion  of,  so  long  as  they  are  strong,  well-fed,  and 
vigorous.  ()n(!e  let  such  cells  fall  below  a  certain  standard  of  health 
and  activity,  hoAvever,  and  the;  liyphae  make  their  way  in  and  demolish 
nil  l)efore  them.  Obviousl}'  the  factors  of  the  inorganic  environments — 
f*oil,  temperature,  light,  atmosphere,  and  so  on — may  determine  the  balance 
of   events   in    this    connec^tion. 

In  conclusion,  I  may  add  that  Nedna  Cwurfnfula  is  not  \nicommon 
in  this  country,  where  it  is  usually  found  on  dead  bmnches,  and 
Farlow  reports  the  occurrence  of  this  species  on  Piiun^  Sfrohits  in  the 
United  States,  and  of  several  other  species  on  other  Xorth  Amencan 
Ccmiferse. 

The  Douglas  Fir  has,  so  far,  shown  but  few  fungus  diseases  in  tliis 
-coimtry  and  on  the  Continent,  but  since  Af/aricns  hielleus  and  Tranietes 
ratlkiperda  are  among  its  enemies,  it  is  not  improbable  that  it  may 
be  found  to  suffer  from  maladies  not  found  on  it  in  (or  at  least  not 
reported    from)    its    native*     country.       Farlow    adds    Trametes    Pint   to 

r 


66  FUNGI  INJURIOUS  TO  THE  LARCH. 

the  list  of  its  liymenoniycetous  enemies.  80  recently  as  1888*  Yon 
Tubeuf  discovered  a  disease  on  tliis  Fir  which  niay  prove  very 
troublesome  in  wet  districts.  The  tips  of  the  branches  droop,  and 
their  leaves  fall  olf,  but  remain  hanging  by  means  of  a  gi-eyish 
mycelium,  which  holds  them  together  as  if  attached  to  the  tips  by 
means  of  spiders'  web.  This  mycelium  gives  rise  to  sporophore«  ami 
sclerotia,  which  prove  it  to  be  a  Botryfitt  (B,  Dotuflcmiy  n.  sj).),  and 
if  it  turns  out  to  be  as  destructive  as  some  of  its  congenei*8  (e.y., 
the  Botrytis  of  the  Lily-disease  t)  foresters  will  certainly  have  to  reckon 
very  seriously  with  it.  The  damage  is  done  by  the  mycelium  penetra- 
ting between  the  cells  of  the  leaves  and  young  shoots,  and  killing  the 
tissues  forthwith.  One  source  of  danger  is  that  this  fungus  can  live 
as  a  saprophyte  in  the  dead  foliage,  etc.,  on  the  ground,  as  well  a;> 
parasitically  in  the  living  shoots ;  and  that  it  develops  very  efficient 
resting  organs  known  as  sclerotia,  which  enable  it  to  tide  over 
unfavourable  seasons. 

It  appears  that  this  Botryfu  has  also  l)een  observed  on  the  Larch, 
and  on  Silver  and  Spruce  Firs.  It  is  as  yet  too  soon  to  attempt  U\ 
decide  as  to  the  extent  of  the  danger  with  which  the  fungus  thre^ten.s 
us ;  we  know  very  little,  moreover,  as  yet,  as  to  the  capabilities 
of  the  Douglas  Fir  itself  in  this  country.  Perhaps  the  greatest 
damage  so  far  done  to  it  is  by  winds,  but  for  my  own  i>art  I  feel 
that  tliis  Conifer  is  still  too  new  to  the  British  Islands  J  to  bo  finally 
reported  upon,  and  it  is  not  surprising  that  we  know  as  yet  very 
little  about  its  diseases.  It  is  with  the  Firs  as  with  the  Pines,  as 
regards  the  large  numl^er  of  disetises  due  to  fungi :  the  American  list 
is  very  long,  and  our  own    is  by  no  means  either  short  or  exhausted. 

The  Heinlock  Fir,  Silver  Fir  and  Spruce  suffer  in  Germany  from  a 
leaf -fungus  ( Trichosphceria  parasitica )  which  reminds  one  in  many 
respects  of  some  of  our  Ei^ysiphece.  The  seedlings  of  these  and  other 
Firs  are  destroyed  by  Phytophthora  omnivora  and  by  a  Pestalozzta 
lately  re-examined  by  Yon  Tubeuf.  Almost  as  I  write  §  comes  the 
amiouncement  of  another  disease  of  the  Si)ruce,  said  to  be  found  "all 
over  Germany,"  and  due  to  the  hitherto  unsuspected  parasitism  of  a 
Sepfo7'iay   and  so  the  work  goes  on. 

III.  21ie  Larches.  The  European  Larcli  is  apt  to  suffer  very  much  fnuu 
combinations  of  circumstances  in  the  environment,  when  planted  in  thi.s 
coimtry;  and  when  one  compares  the  conditions  under  which  it  is 
attempted  to  grow  it  with  those  prevailmg  in  the  natural  home  of  this 
tree,  the  wonder  is,  surely,  not  that  our  Larches  suffer,  but  rather  that 
any  of  them  escape.  The  European  Liircli  is  a  native  of  the  Alps  and 
of  the  higher  mountains  of  northern  Europe,  gi-owing  naturally  at  altitudes 
wliich  ensui*e  a  pure  atmosphere,  brilliant  sunlight,  plenty  of  distributed 
moisture,  and  rapid  drainage  ;  in  its  mountain  home  it  has  a  relatively 
long  and  thorough  winter  rest,  from  which,  like  Alpine  plants  generally, 
it  rapidly  awakens  late  in  spring,  and  then  makes  vigorous  growth 
through   the    brilliant   and   comparatively    hot   sunmier. 

In  this  country  the  diseases  of  the  Larch  are  almost  all  initiated  by  late 
frosts,  damp  soil,  insufficient  smilight,  and  alternations  of  periods  of  drouglit 


«  ( 


'Beitrage  zur  Keuntniss  der  Baum-Krankheiten  "   (Berlin,  1888). 
t  Annals  of  Botany,   Vol.   II.   1888,   "A  Lily  Disease." 
4:1  am  told  that  it  was  only  introduced  in  ^1826. 
§  "Zeitschr.  f.  Pflauzenki-ankh."  B.  i.   H.  3,  1891,  p.  179,  se^  also  B.  i.  H.   1,  1891,  p.  47 
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with  periods  of  excessive  moisture,  in  various  degrees  of  coinbiiiation. 
Late  frosts,  or  chills  which  approach  such,  are  cimoiig  the  most  deadly 
agent*?.  The  tcender  tufts  of  bright  green  foliage,  to  which  the  Larches 
owe  their  spring  beauty,  are  usually  forced  out  in  this  country  from 
a  month  or  six  weeks  too  soon — ius  compared  with  what  occurs  in  the 
Alps,  etc. — and  the  succident  shoots  and  leaves  are  thus  apt  to  suffer 
from  the  sudden  oncoming  of  cold  winds  or  frosts  as  they  slowly  drag 
along  their  precarious  development.  Once  they  get  well  over  this  early 
dilatory  period  of  sprouting,  all  is  safe ;  their  safety  is  ensured  in  their 
moimtain  heights  by  (1)  their  not  beginning  to  awake  from  the  long 
Avinter  rest  till  danger  of  frosts  is  practically  over,  and  (2)  by  the 
extreme  rapidity  with  wliich  they  nm  through  the  period  of  tenderness. 
OxiT  damp  climate,  moreover,  is  calculated  to  bring  it  about  that  the 
roots  of  Larches,  as  of  other  Conifers,  run  risks  not  likely  to  be 
incurred  in  the  rapidly  drained  soils  of  their  Alpine  homes.  But  the 
conditions  referred  to  thus  briefly  are  just  those  which  favour  certain 
enemies  of  the  Larch  at  the  very  time  that  they  are  acting  prejudicially 
to   that   tree   itself. 

I  have  great  confidence,  therefore,  in  the  well-thought-out  view,  first 
put  forward,  I  believe,  by  one  of  the  most  distinguished  and  able  of 
nKxlern  investigators — Professor  Robert  Hartig,  of  Mimich — that  the 
appalling  liability  of  the  Larcli  to  disease  at  low  altitudes,  and  in 
climates  which  are  too  moist  and  variable  during  the  spring  and  early 
summer,  is  due  to  the  co-operation  between  the  factors  of  the  inorganic 
environment  and  the  directly  injurious  action  of  its  living  enemies. 

The  Lai'ch  sutlers  severely  from  several  fungus  diseases — Agaricus 
nwUevs,  Tranietes  Pint,  Polyporus  gufphureus  and  others  being  among 
them ;  but  all  other  forms  have  sunk  into  insignificance  beneath 
the  overwhelming  importance  of  the  "  Larch-disease,"  or  "  Larch-canker," 
due  to  the  parasitism  of  a  minute  discomycetous  fungus  known  variously 
as   Peziza    Willkoinmii,  LachneUa  ecUycina,   Dasyscypha  ccUycina,   etc.* 

The  main  factst  which  are  of  importance  to  foresters  are,  that  this 
Peziza  develops  from  its  spores  a  mycelium  which,  when  once  it  has 
established  a  hold  in  the  inner  cortex  of  a  branch  of  the  Larch,  can 
go  on  growing  and  extendhig  into  the  cambium ;  this  it  kills, 
(lestroying  a  larger  area  year  by  year,  and  producing  the  so-called 
"  canker "  patch,  which  is  simply  a  shrivelled  mass  of  dead  tissues 
impregnated  with  exuded  tui*pentine  or  resin.  If  the  dead  patch 
extends  all  round  the  branch  or  stem,  all  the  parts  above  may  die 
oli,  partly  because,  the  cambium  being  destroyed,  there  is  no  more 
wood  developed  at  that  region  to  carry  up  the  water  supplies  to  the 
leaves,  and  [partly  because  the  resin  blocks  up  the  wood  which  it 
permejites. 

To  understand  how  it  is  that  the  Lareh-fungus  spreads  so  rapidly 
and  with  such  dire  effect  in  Great  Britain,  it  is  necessary  to  note 
some  peculiarities  not  always  properly  appreciated. 

Peziza  Willkommii,  like  other  fungi,  requires  merely  water,  oxygen, 
and  a  suitable  (not  very  high)  temperature  for  the  germination  of  its 
spores;  given  these,  the  germinal  hyphsB  are  developed  anywhere.  The 
mere  yenninaiion    of    a   spore    may,   therefore,   take   place   on   any   damp 

*  For  the  synonyms  consult  Phillips,   **  British  Discomycetes,"  p.   241. 
t  An  illustrated  detailed  account  of  this  and  similar  diseases  is  given  in  *' Timber  and 
some  of  its  Diseases"  (Macmillan  and  Co.)* 
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surface  exposed  to  the  iiir — ejj.,  tlie  soil,  the  hai-k  of  old  trees,  or  the 
thin  cortex  and  leaves  of  the  twigs  and  yonng  trees,  etc.  But  niillioutJ 
of  spores  may  go  through  this  process  of  ijermination,  and  then  tlie 
germinal  hyphsB  die  off  for  want  of  further  food-supplies ;  whereas  if  any 
one  of  these  hyphse  finds  its  way  into  the  succulent  cort<»x  of  a 
Larch,  it  is  nourished  at  the  exj^ense  of  the  tissues,  sprea<ls  into 
the  cambium,  and  brings  about  the  disease  refenvd  to  as  tlie  "canker 
(jf  the  Larch."  iVs  a  matter  of  exixiriment — and  only  by  experiment  can 
w(i  arrive  at  such  knowledge — it  is  found  that  if  sjx)res  of  this  fungus 
genninate  on  the  sound  bark,  cortex,  leaf,  or  other  jyart  of  the  Ijiireh-tree, 
the  germinal  hyphee  fail  to  effect  an  entrance ;  if,  on  the  other  hand, 
the  spores  are  sown  on  a  wound,  however  slight,  in  the  cortex  of  the 
tree,   it  is  able  to   enter   and   infect   the   latter. 

Now  the  thin  cortical  covering  of  a  young  Larch  stem  or  bmnch  is 
a  dangerously  tender  envelope  to  the  tissues  below,  and  it  is  rapidly 
protected  later  on  by  a  rather  thick  coating  of  cork.  As  a  matter  of 
fact  the  corky  "  periderm "  l3egins  to  fonn,  just  Ixdow  the  epidermis, 
before  the  end  of  the  first  year,  and  is  increased  every  year  after- 
wards. Wlien  the  tree  is  about  twenty  years  old  the  reiil  bark  l^egins 
to  be  formed,  owing  to  the  development  of  int^mial  layei-s  of  cork. 
Obviously  the  i>eriod  most  dangeroiis  to  the  Larch  is  that  during  which 
its  cortex  is  still  tender  and  its  leaves  succident  and  delicate.  In  its 
Alpine  home  this  period  is  rapidly  passed  through ;  in  the  lowlands  of 
Europe  and  in  damp  insular  climates  this  [)eriod  is  apt  to  be  a  dilatory 
one,  and  severe  checks  from  frosts,  cold  winds,  periods  of  didl,  misty, 
"smiless"  days,  etc.,  are.  apt  to  cause  the  trees  to  suffer  in  all 
kinds  of  ways.  But  such  perio<ls  are  not  calcidated  to  check  the 
spread  of  fungus-spores  to  any  comparable  extent;  and  so  we  may 
regard  these  conditions  as  disfavouring  the  Larch,  but  not  its  enemy. 
Moreover,  such  conditions  indirectly  faKOur  the  finigus,  for  the  tender 
shoots  and  young  leaves  of  the  Larch  are  apt  to  be  cut  by  frosts, 
bruised  and  torn  by  winds,  broken  by  snow,  and  ijijured  in  various 
Avays  by  the  inclemency  of  weather  which  would  not  injure  them  Ijefore 
the  buds  opened,  or  after  the  twigs  and  leaves  were  Jianlened  and  in 
full  working  order.  In  fact,  if  we  could  persuade  our  Larches  to 
remain  dormant  for  a  month  later  in  the  spring,  they  would  escaj^ie 
tlie  evils  of  which  they  now  run  the  gauntlet,  as  it  were. 

It  is  during  tliis  i)eriod  of  dalliance  in  the  opening  of  the  buds  and 
pushing  of  the  young  shoots  that  all  kinds  of  small  wounds  are  made 
by  frost-cracks,  })niises  from  hail  and  wind,  breakages  from  the  snow 
and  storms,  and,  I  believe,  insect-injuries,  and  it  is  into  these  snifdl 
wounds  that  the  liyphaB  of  the  Peziza  penetrate.  This  view  is  fully 
borne  out  by  the  observations  in  the  open  that  the  young  "  cankers " 
commonly  start  around  the  base  of  a  dead  shoot;  that  trees  growing 
in  dam])  situations  are.  particularly  apt  to  suffer;  the  prevalence  of 
the  disease  is  greatest  in  neighbourhoods  and  seasons  where,  and  when 
certain  insect-enemies  of  the  Larch  abound  (ejj.^  the  moth  Coleoplwra 
laricefla,  and  the  aphis  Chennes  Laricis), 

In  the  case  of  i)ark  trees,  and  such  specimens  as  horticulturists  are 
dealing  with,  much  may  be  done  by  careful  pruning  and  paring, 
combined  with  drainage  and  protection ;  but  unquestionably  this  Larch- 
disease  is  a  difiicidt  matter  to  struggle  with  when  once  it  has  made 
headway.     The   best    "  c-ure "   is,    of   com^se,    prevention — i.p.,    plant  soimd 
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trees,  learn  to  recognise  the  earliest  stages  of  the  disease,  and  if  it 
api>ear  cut  out  the  young  j)atches  and  bum  every  tmce  of  diseased 
cortex. 

A  subterranean  fungus  known  as  Rhizhia  undvlata  has  lately  been 
found  to  be  very  destiiictive  to  young  Larclies,  Silver  Firs,  and  other 
Conifers  (ejj,,  2'snf/a  iMeiierisiaTia,  Psetulotsuf/a  Domjlcmi^  Picea  mtch&nsis, 
and  Piniiii  Strolmi).  It  seems  to  belong  or  be  related  to  the  Pezizas. 
An  obscuiv  gi'oup  of  fungi  known  as  Rhizoctonia  also  still  need 
careful   ijivestigation.* 

It  will  probably  ])e  ol)served  that  I  have  followed  no  very  strict 
classification  of  the  Conifers  in  this  jjaper,  but  have  simply  chosen 
gi'oups  convenient  for  the  purpose  in  hand.  1  propose  to  take  the 
remainder  of  the  Conifers  in  ecpially  arbitrary  groups,  and  first  of  all 
certiiin    of   the    Cupressinese. 

IV.  Thf'  Junljyers.  The  most  remarkable  diseases  of  the  Junipers  are 
tliose  due  to  various  species  of  a  uredinous  fungus  known  as  Gyinno- 
tf^ioram/iunf,  the  hyphae  of  wliich  so  irritjite  the  cambial  region  of  the 
stems  of  tliese  Conifers  (in  which  the  mycelium  is  perennial)  that 
peculiar  woody  swellings  are  produced,  sometimes  iji  such  quantities  as 
t(j  distoi't,  and  even  kill,  the  stems.  From  these  swollen  parts  of  the 
branches  tlie  Teleuto-spoi-es  are  produced  in  enormous  quantities  during 
the  sjaing,  and  some  most  remarkable  facts  have  ])een  elucidated  by  the 
researches  of  recent  yeai^ — facts  which  show  that  there  is  still  much 
to  l)e  done  before  we  have  exhausted  the  biology  of  these  disease- 
inducing   fungi. 

It  has  long  been  known  that  these  Gi/nuiottpoi'am/ia,  confined  to  the 
A'arious  species  of  Juniixinis,  an;  merely  the  Teleuto-spore  condition  of 
fonns  which  when  growing  on  certain  species  of  Rosaceae — e.(j.,  Pear, 
Hawthorn,  Mountain  Ash,  Service-tree,  etc. — present  a  tottdly  different 
appearance  ;  tliese  aecidial  forms  on  the  Rosiiceae  received  the  name  of 
Pfi'^fe/ia. 

A  number  of  cai-eful  exi)eriments  have  been  made  in  this  country 
l)y  ^Ir.  ]^lowright,  one  of  the  best  authorities  in  England  on  the 
UrcMlineae,  and  he  came  to  th(5  conclusion  that  about  four  sjjecies  of 
Gymno^poraniiium  may  l)e  upheld  as  far  as  this  country  is  concerned. 
Thesi'  species  occur  on  J.  Sahinu  and  the  pear  ;  /.  Sabinu  and  the 
Hawthorn  and  others ;  /.  coiiimunis  and  Hawthorn,  etc. ;  anil  /.  cmannmis 
and  tlie  ^ItHintiiin  Ash.t 

The  results  of  such  infection-experiments  from  various  sides  were  to 
arouse  suspicions  as  to  th(»  autonomy  of  some  of  the  species,  though 
some  of  the  main  points  were  confirmed  by  all.  Credit  is  due  to 
^fr.  Plowright  for  esta))lishing  the  converse  cultun?  of  the^  /Ecidio-spores 
on  the  Juniper,  in  the  case  of  G.  riararieforme. 

Recent  experiments  have  raised  the  whole  question  of  the  species 
of  Gi/)imosporan(fia  again,  and  I  mention  this  here  liectause  it  seems 
to  m(»  of  importance  that  the  question  should  be  settled,  as  it  affects 
the  ciUtivation  of  Pears,  Apples,  Haw^thorns,  and  other  Rosacese  as 
well  as  Juni^jers  and  other  Conifers. 

Tubeuf  says  that  if  G.  rJavaripfonne  is  sown  on  Crataegus,  it  produces 
Ru'ateUa  rornuta.  On  the  Mountain  Ash  and  on  Cydonia  vuhjans  it 
only   go(?s    so    far   as   to  produce   spermogonia.      On  other  hosts  it  grows 

*  •'Sitzungshericht  des  Botauischen  Vereins  in   Mimcheu,"  Jan.   12tli,  1891. 
t"  British   Uredinere  and  Ustilagiue«e,"   p.   233. 


70  FUNGI     INJURIOUS     TO     VARIOUS     CONIFERS. 

and    infects   the    leaves    but    does    not    get    beyond    the    production    of 
yellow   humps. 

Whether  further  n'searches  show  tliat  these*  results  are  confirmed  or 
not,  it  is  now  certain  that  we  have  in  these  forms  of  Gymiwsporanfjium 
and  Rfpgtelia  parasitic  fungi  which  are  highly  i3olymorphic,*  and  a 
number  of  8])ecialised  races  or  varieties  are  heteroecious  lx?tween 
CupressinesB  and  Rosjiceae  (as  many  other  "  Rust-fungi "  are  lietween 
(rraminese  and  dicotyledonous  plants),  causing  dis<»ases  of  the  cortex 
and  wood  of  the  one,  and  of  the  leaves  in  the  other.  Obviously 
.  it  is  advisjible  to  take  these  facts  into  account  where  it  is  wished  to 
gi'ow  either  of  these  chisstis  of  plants  in  the  Ix^st  way. 

V.  Other  Conifers. — Coru'lv^imi.  Atjarinis  melleiis  is  recorded  by  Farlow 
as  occurring  on  ChaituH'yparis  spht*roulpa  (Cupresanis  thyoideA)  and  the  same 
authority  mentions  Botrytin  ruJfjaria  on  Sequoia  ;  whether  these  are 
parasitic,  I  do  not  know,  and  in  fact  the  whole  of  the  vciiy  long  list 
of  American  Conifer-fungi  wants  careful  overhauling  liefore  we  can 
ilecitle  as  to  their  share  in  })roducing  diseasc^s.  I  have  found  the  root« 
of  Wellingtonia  badly  infested  with  myc^elium  which  seems  to  Ik*  that  of 
a  Hymenomycete ;  and  Aniucarias  occasionally  suffer  from  similar 
forms. 

The  Yew  seems  to  be  very  little  afiected  with  fungi ;  at  least  I  cmi 
recall   no   satisfactory   casi^   of   fungus   disease    in    this   Taxad. 

Little  or  nothing  seems  to  be  known  of  the  diseases  of  Cryi)tomeria, 
Taxodium,  Cephalotaxus,  (iingko  (Salisburia),  or  Podocarpus  and  other 
allies ;  and  I  know^  of  no  reconls  of  sjK'cific  diseases  of  the  Cvdars. 
Two  species  of  CIculosjyorium  are  said  to  injure  Pines,  and  Hoflniannt 
attributes  the  "  Witches'  brooms "  of  tlie  Scots  Pine  to  these  Pyre- 
nomycetes.  Several  .Ecidia  are  known  to  grow  on  the  scales  of  various 
cones  (p. (J.,  AiJ.  i^frohilinwii,  ^.  rortonun),  and  there  is  a  curious  form 
in  Finland  and  Sweden  f^.  coniacam)  which  so  alters  the  juspect  of 
young  Spnice-shoots  that  they  resemble  cones.  J 

Several  Conifers,  esi)ecially  the  Pines,  are  known  to  have  s\d)ten'anean 
fungi  at  tlunr  roots,  but  apart  from  any  symptoms  of  disease.  The 
fungus  causes  the  attacked  root  to  swell  and  alter  its  form,  and  the 
symbiotic  compound  body  is  called  a  Myrorrhiza.  These  cimous 
l)henomena  lie  outside  of  my  present  theme,  however,  as  also  do  the 
no  less  remarkable  abnonnal-looking  outgrowths — so-called  "knees" — 
from  the  roots  of  Tajrodiurn  distichwit,  and  the  nodules  caiistMl  by 
fungi  on  tlie  roots  of   Podocarpus. 

^lore  to  the  pouit  at  present  tire  the  cases  of  "  sooty-leaves "  of 
Arawaria  ejrreltia  and  the  Yews,  due  to  the  l)lack  mycelium  of  species 
of  Capnodium,  and  those  of  tlu^  Silver  Fir,  due  to  ApiosporiuriK 
It  has  l)een  suggested  that  Septoria  Phiii  occurring  on  the  leaves  of 
Pirea  ejTplsa  may  b(^  tlie  spermogonia  of  the  Hysfprium  ( Lophodprmium) 
nerrinpfjinim  found  on  that  plant.  An  observation  of  Farlow's  in  1884,§ 
that  certiiin  ^Kcidia  on  the  Fii-s  of  the  \\liite  Mounttiins  only  occur 
on  the  dwarfed  trees  at  gn^at  elevations,  seems  deserving  of  further 
examination. 

*  I  purpoHely  omit  discussion  here  of  such  points  as  Kienitz-(}erlofrs  discovery  of  alleged 
Ur(do-si)ores  among  the  Teleuto-spores  of  tliese  fun<^. 

t  **  Allgenieine  Foi-stliche  und  Jagd-Zeitung, "  1871,  p.   236. 

X  Not  to  be  confounded  with  the  cone-like  deformations  on  the  same  plant  due  to  insects 
{(^hf rules  viridui). 

§  "  ApiMilacliia,"  Vol.    III.  jiart  3,   Jan.  188-J,   (pioted  ])y  Somuer,  p.   249. 
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A  Owmrlntaria  (C.  piihyqphilaj,  reported  as  occurring  on  the 
cort-t\x  of  living  and  dead  branches  of  Coniferse,  also  requires  investiga- 
tion. The  same  remark  applies  to  Cooke's  Astenna  cupressina  on  leaves 
of  Cupressus,  and  to  Saccardo's  Mel  tola  Ahietis  on  Abies,  Ellis's 
Coryneum  Juniperinum  on  leaves  of  American  Junipers,  Cooke's  Dothidea 
lialepeims  on  Pines  and  D.  ^Jueroi/lea  on  Junipers,  and  the  Pleospora 
larit'ina  of  Rehm ;  also  a  large  number  of  as  yet  very  obscure  forms, 
such  as  SphcereIJa,  Sftfjmafea,  etc.,  etc. 

With  regfird  to  a  large  number  of  these  forms,  and  to  even  more 
numerous  foreign  forms,  we  are  as  yet  quite  in  the  dark  as  to  whether 
they   are   parasites   or   not. 

Experience  warns  us,  liowever,  that  in  many  cases,  epidemic  fungus- 
<liseases  suddenly  for(;e  themselves  on  our  attention  owing  to  some  form, 
hitherto  occurring  spai-sely  and  known  only  to  the  curious  expert,  having 
T)ecome  suddenly  favoured  in  its  struggle  for  existence.  I  have  already 
given  you  several  examples,  notably  that  of  the  Larch-disease,  into  the 
life-stniggles  of  which  we  liave  succeeded  in  peering  rather  deeply. 
Surely  such  considerations  shoidd  alone  suffice  to  extend  and  cement  that 
sympxthy  between  the  practical  horticulturist  and  the  persistent,  though 
])erhaps  unobtmsive,  investigator  which,  I  am  happy  to  see,  is  becoming 
more  and  more  pronounced  as  each  understands  better  the  ways  and 
high   aims   of   the    other. 

It  should  be  bonie  in  mind,  finally,  that  plant-diseases,  like  human 
diseases,  cannot  be  fully  elucidated  by  a  layman — though  it  is  astonish- 
ing how  frequently  the  contrary  assumption  is  acted  upon  in  the  case 
of  both.  There  seems  to  be  a  fatal  temptation  in  the  idea  of  disease 
to  the  minds  of  most  men,  and  the  consequence  is  tjuackery  or  even 
disaster. 
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By  Mr.  W.  F.   H.   Blandford,   M.A.,  F.Z.S. 

Of  all  families  of  trees,  the  Conifers  suffer  most  severely  from  the 
attacks  of  insects,  owing  to  the  large  number  of  species  which  they 
support,  and  to  the  difficulty  which,  on  account  of  their  physiological 
characteristics,  they  have  in  withstanding  injury.  The  wide  area 
over  which  forests  of  these  trees  extend  increases  the  danger  of 
insect-attacks  iu  accordance  with  a  well-known  law  which  holds  with 
injurious  insects,  and  it  is  among  Conifers  alone  among  trees,  and 
among  the  forest  species  of  Pine,  Fir  and  Larch  that  have  happened 
those  repeated  instances  of  widespread  destruction  over  large  forest 
areas  which,  occurring  even  before  economic  forestry  began  to  change 
the  character  of  the  primitive  mixed  woods,  probably  increased  in 
number  and  severity  at  that  epoch,  and  liave  continued  at  intervals 
to    the  present   day. 

*  Abridged  from  the  Re}>ort  of  the  Conifer  Conference  hy  ])erniis.sion  of  the   Coundl  of 
tlie  Roval  Horticultural  Society. 
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The  immense  importance  of  the  destruction  caused  by  these  attacks 
has  given  an  impetus  to  the  study  of  forest  insects  on  the  Continent, 
and  a  not  inconsiderable  mass  of  literature  has  sprung  up.  In  this 
the  foremost  place  must  be  given  to  the  works  of  Katzeburg. 
Besides  Eatzeburg  and  his  pupils  and  successors  in  Germany,  Perris 
in  France,  Lindenian  in  Russia,  and  Packard  in  the  United  States 
have  especially  contributed  to  our  knowledge  of  Conifer-feeding  msects. 
In  Great  Britain  less  has  been  done  to  advance  our  knowledge 
of  them,  perhaps  because  owing  to  gec^graphical  position  and 
climate  its  insect  population  is  comparatively  small,  and  serious 
damage  fortunately  rare.  There  are  many  papers  scattered  through 
British  journals  of  entomology  and  sylviculture  on  those  six  or 
seven  species  of  insects  which  have  done  serious  injury  to  Conifei-s, 
but  there  is  a  deficiency  of  information  with  regard  to  the  less 
important   kinds. 

In   the   lanife  number  of  insects  feeding   on   these   trees   onlv  a   few 

are   of  habitual  importance,   but   exceptional   abundance  of  a   normally 

unimportant      species     will     bring     about    unexpected     damage.      This 

sometmies    occurs    in    Great    Britain,   and    one    may    hear  complaints 

of   damage  which   is   not  assignable   to   any   of    the  regular    destroyers, 

but   which   cannot   be   identified   in    the   absence   of    specimens.      It    is 

about  these    casually    destructive    species    that    we    require   to    know 

more. 

The  special  liability  of  some  Conifers  (Piuus,  Picea,  Abies,  Larix) 
to  injury  by  insects,  and  the  iniporttxnt  oliaractei'  of  such  injury,  are 
due    to    the    following   facets :  — 

1.  There  is  a  large  '  niuuber  of  insects  which  attack  them. 
Kaltenbach  enumerates  299  on  the  forest  Conifers  in  Europe.  This 
number  falls,  indeed,  far  short  of  the  537  assigned  to  the  Oak,  but 
neither   list    can    be    taken   as   strictly    accurate. 

2.  Every  i)art  of  the  tree  is  liable  to  energetic  attacks  from  one 
insect  or  another — the  roots,  the  bark  of  the  trunk  and  branche^s 
the  wood,  needles,  shoots^,  and  lastly  the  conCvS,  the  seed-production  of 
which   may   be   greatly   lessened    by    insects   feeding   in    their   interior. 

3.  A  common  fonu  of  injury,  (^specially  on  the  Continent,  is 
defoliation.  Xow  complete  defoliation  of  a  Conifer,  other  than  the 
Larch,  usually  means  the  death  of  the  tree,  l>ecaus(?  of  the  sl()\niess 
with  which  tlu^  injury  is  repaired.  If  an  Oak  is  stripped,  it  grt)ws 
a  new  cro])  of  leaves  late  in  the  year,  provided  that  the  defoliation 
is  sufficiently  complete  and  sufficiently  early ;  Imt  if  a  Spruce  or  Pine  ]>» 
stripped  and  siuTive,  not  only  are  no  further  needles  pr(Kluced  the 
same  year,  but  next  year's  trrowth  may  ]>e  delayed  a  montli,  and  the 
new  needles  are  stunted  and  form  the  curious  "  Inistle-needles "  figuriMl 
by  Ratzelnirg.  The  tree  will  take  foiu'  or  five  years  to  recover  it^ 
normal  (^jyc^ring  of  needles,  and  with  them  its  ^  normal  process  of 
gi'owth ;  so  tliat  during  that  period  tlie  total  incivment  will  onl}- 
equal,    or   may    even    be   less    than,    that    of   a    single    ordinary   season. 


INSECTS     INJUKIOUS     TO     CONIFERS.  73 

4.  Defoliation  iviKlei-s  a  tree  liable  to  the  attjicks  of  other  inserts, 
especially  of  the  inueliHlreaded  ]3iirk-l)eetlevS,  which  have  so  often 
completed  the  havoc  Ix'^nn  in  EiivoiH»an  foit'sts  by  hoiiles  of  cateri)illai*s. 
l)amaf(e  by  stonu,  snowfall,  frost,  or  by.  forest  fii*es  or  caterpillar- 
defoliation,  toj'ether  with  cai*eless  forestrv  and  the  slovenlv  acciiniulation  of 
lopi)in<(s,  felled  tiniln^r  and  unlMirked  lo<(s,  serve  to  foster  the  development 
of  such  insects  till  serious  injury  is  risked.  The  thin-l)arked  Spnice 
suffers  moiv  than  the  Pine,  and  it  was  the  fon'sts  of  this  ti*ee  that 
wen'  so  tt»rribly  mvaged  by  l)ark4)eetles  in  the  Harz  Mounttiins  during 
the  last  century.  Excei)t  the  ]^ine-beetle  (Mi/elophi/us  j>/7«^;e/Y7a^,  no 
bark-beetles  cause  extensive  dama<^e  in  (Ireat  Britiiin ;  still  many 
injurious  kinds  do  occur  which  nii<^ht  cause  trouble  if  the  ciivumstances 
which  favour  them  })e  disregarcled  throuj^h  over-conttdence  in  their 
sui)posed  innocuousness.  Every  foi-est  tive  cannot  i)ossibly  be  in  a 
j)erjK*tual  states  of  robust  health,  and  there  is  one  }K»riod  when  every 
tive    is   liable    tt)   insect-attiicks-  after   ti'ansi)lantiition. 

^^.  N<»t  a  few  insects  feed  durinj(  some  part  of  their  lives  on  or 
in  the  young  shoots  of  Conifers,  in  the  leader  or  the  extremities  of 
the  lateml  branches.  When  the  leader  jxn'ishes  the  ui)ward  growth  is 
checked  until  one  or  more?  bmnches  of  the  top  whorl  twist  mund  to 
sup])ly  its  place.  So  lateml  branches  aiv  destroyed  or  have  their 
growth  stoj)petl,  and  the  tree  Ix^comes  alteivd  in  shai)e  and  aiJjiearance. 
Such  nuitilated  l*ines  aboinid  in  almost  all  wo<kIs  in  the  South  of 
England. 

6.  The  i)ractice  of  gi'owing  large  pure  woods  of  Conifers  of  uniform 
age  tends  (^specially  to  widesj)read  ravages.  Most  Conifer-feeding 
insects  will  not  touch  deciduous  tnM's,  and  many  ai-e  confined  to  a 
singh'  species  of  Conifer.  ()thei*s,  agixin,  limit  their  attacks  almost 
completely  to  a  single  perio<l  in  the  life  of  a  tree.  Hylohhia  ahietiis 
is  very  destru(;tiv(*  to  trt^es  under  seven  yeai-s  old,  comparatively 
harmless  to  those  of  ten  or  mon*  years.  In  a  ]>ure  wood,  the 
conditions  favourable  to  increase  of  an  insect  jK^st  exist  over  the  whole 
an*a  at  once,  and  then'  is  no  limit  to  the  suj)ply  of  food,  the 
facilities  for  egg-laying  or  for  migration  to  fi-esh  districts  from  the 
part    infected. 

Wirefronnti.  Seedling  Conifei's,  if  the  nui*serv  1m»  placed  in  a  well- 
chosen  situation,  secun'  from  the  inroads  of  Hylohiu^  ahiefis,  are 
usually  exempt  from  the  attiicks  of  sp(»(nal  Conifer-feeding  insects. 
Their  chief  enemies  an'  the  polyphagous  wirewonns,  the  larvae  of  the 
"click-beetles,"  and  the  grubs  of  the  cockchafer.  Wire  worms  occasionally 
do  much  harm  in  gn mnd  newly  broken  for  nursery  jmrposes.  The 
damage  lessens  when  the  ground  has  In'en  cultivated  for  some  time, 
for  the  destnu'tion  during  the  first  >Tar  or  two  is  due  to  wini- 
worms  which,  having  sprung  from  eggs  laid  bt^foni  the  bed  was 
formed,  exLst  aln'ady  in  the  soil.  When  trees  are  actually  growing 
there  the  parent  beetles  lay  eggs  less  n'adily  or  not  at  all,  and  thus 
the  bed  is  gi-adually  cleansed.  When  very  young  Conifers  are 
attiicked  they  are  gnawed  completely  tlinmgh  just  above  the  roots, 
and  such  cut  ])lants  sometimes  sti'ew  the  bed.  Seeds  an'  also  destroyed 
iH'fon?    germination. 

It  is  desirable  to  examine  the  ground  sek^cU'd  for  the  nursery,  and 
to  reject  th(^  ])lot  if  it  appears  badly  infested,  or  to  cleanstj  it 
thoroughly    before    phmting.       As    the    acreage    n'(piinMl    is    small,    there 
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should  be  no  difficulty  in  doing  this  l)y  methods  known  and  practised 
in  agricultuR',  sucli  a«  paring  off  and  burning  two  inches  of  tlie  top- 
soil  early  in  the  autumn,  or  dressing  with  gas-lime,  chloride  of  lime, 
or  animoniacal  waste,  and  leaving  it  fallow  till  the  effect  of  the 
poison  has  woni  off.  Fallow  land  kept  clean  and  free  from  weeds 
during  the  jwriod  of  egg-laying  in  Jime  will  liave  comparatively  few 
wircworms,  but  in  tlie  ,  absence  of  lietter  food  these  probably  feed  on 
humus,    especially    when   young. 

If  seexllings  are  actually  attacked,  hand-picking  is  a  good  remedy 
when  facilittited  by  the  use  of  potatoes,  carrots  or  sliced  mangold, 
laid  on  the  ground  tis  a  bait  and  i-egidarly  visited.  A  dn^ssing  of 
rape-cak(^  or  mustard-cake,  popular  in  lioi)-growing,  may  be  tried,  but 
the  value  of  it  luider  these  circumstances  remains  to  be  proved. 
Serious  injury  from  wireworm  is  unlikely  to  extend  beyoml  the  first 
year   of  growth. 

Phie-weenl.  The  worst  enemy  to  young  Conifers,  either  in  a  badly 
situated  nursery  r)r  after  planting-out,  is  the  large  clumsy  Pine-weevil, 
HylohiiLs  ahietU,  a  blackish  brown  beetle  of  convex  shape,  with  coarsely 
sculptured  elytra  sparsely  decked  with  patches  of  yellow  hair.  The 
weevils  lay  their  eggs  in  spring  and  early  summer,  in  de^ad  but  not 
dry  Pine  or  Spruce- wood,  choosing  es[>ecially  the  cut  stumps  of  I'ecently- 
felled  trees  ;  also  unbarked  logs  and  the  lower  jmrt  oi  the  stems  of 
dead  standing  trees.  Under  the  Imrk  the  gnibs  gnaw  irregular 
galleries  in  the  sap  wood,  changing  at  the  ending  of  these  to  pupsB. 
Like  the  giiibs  of  all  weevils,  they  nniuire  shelter,  and  will  not  feed 
exp(Ksed  to  daylight  on  loose  brushwood,  etc.  They  will,  however, 
flourish  in  the  closely  packed  sawdust  of  a  siiw-})it,  which  will  serve 
excellentlv  as  a  focus  of  infection.  The  duration  of  larval  life  is 
very  variable,  and  depends  on  the  climate  and  the  season.  As 
a  rule,  if  the  eggs  are  laid  in  the  s|)ring  of  one  year  the  iniagos 
make  their  appearance  in  the  sununer  and  autunui  of  the  year 
foUowuig,  live  through  the  winter  and  lay  tlieir  eggs  in  the  spring ; 
or  they  may  ai)pear  in  the  spring  and  live  through  the  following 
winter  aftcn*  egg-laying.  In  any  case  the  life  of  tlie  perfect  l>eetle 
lasts  a  y(^ar  or  thereabouts,  and  iloes  not,  as  is  the  c«ase  with  most 
insects,  finish  at  the  period  of  egg-laying.  Xo  injury  whatever  to 
growing  plants  of  any  value  is  done  by  the  feeding  of  tlie  gi'ubs ;  it 
is  entirely  the  work  of  the  perfect  beetles,  which  proceed  on  foot 
to  young  trees,  prefemng  Pine,  but  also  attacking  Sj)i'uce,  Larch, 
Cyi)ress,  etc.,  and  occ^asionally  ( )ak  and  deciduous  trees  when  pressed 
1)V   hunger. 

The  insects  can  fly,  but  hardly  ever  do  so,  ex(*ept  at  i)airing-time. 
They,  therefore,  freqiu^nt  the  neighbourhood  of  their  breed ing-pliices, 
and  judicious  selection  of  the  site  for  a  nursery  away  from  such 
localities  wiier(»  th(*  insect  brecMls  will  keep  tlie  trees  free  until  they 
are  planted  out.  The  beetles  ascend  the  young  trees  and  feed  on  the 
bark  of  the  slioots  and  smaller  branches,  gnawing  out  circidar  holes 
with  shelving  sides,  which  may  reaxrh  the  sa])wood.  In  bad  attacks 
these  holes  are  ])lace(l  so  ctlosely  as  to  coalesce,  and  thus  patches  of 
bark  an*  completely  destroyed,  the  ])ranches  or  tlie  entire*  tree  being 
killed.  Flow  of  siij)  and  of  resin  follows  the  injury,  the  latter  being 
often  very  conspicuous.  The  tnH\s  chosen  are  usuallv  from  three  to 
six    veal's    old,     but   younger    ones    are     not    rejected,    and    those    iqi    to 
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fifteen  yeiirs  are  sometiines  attacked.  Speciinens  can  commonly  be 
taken  upon  still  older  trees,  and  they  will  probably  attack  any  tree 
the  lower  branches  of  which  arc  not  more  than  seven  feet  from 
the  gi-oiuid,  above  which  height  they  do  not  ascend.  They  cannot 
injure  old  bark,  and  the  damage  done  to  trees  above  ten  yeai*s  old  is 
usually  insignificant. 

The  preventive  treatment  of  this  insect  consists  in  keeping  the 
ground  as  free  as  possible  from  unbarked  logs  and  tiimks,  heaps  of 
nibbish  and  of  siiwdust,  and  in  preventing  egg-laying  in  the  stumps  of 
recently-felled  areas.  This  is  done  by  barkhig  the  exposed  parts  of 
stumps,  earthing  them  over  and  beating  down  the  earth,  or  by  washing 
them  with  an  ai-senical  wash  either  of  sodium  arsenate,  Paris-green,  or 
London- jmrple.  Young  i)lants  can  be  protecti*d  by  surrounding  the  base 
of  the  stem  with  dry  earth  beaten  flat  with  the  spade,  or  with  gas-lime  or 
similar  compoimds,  or  by  "  greiu^e-banding "  the  base  of  the  stem,  and  in 
the  case  of  Spnice,  by  planting  with  them  a  few  Pines,  which  will  be 
attacked  in  preference.  If  the  area  planted  is  clean,  beetles  can  be 
prevented  from  entering  it  from  outside  by  surrounding  it  with  dry 
trenches  with  vertical  sides  about  a  foot  deep.  Into  these  they  drop, 
and  can  be  (collected  in  large  numbers,  especially  if  brushwood  be 
placed   at   the   bottom. 

Pis&jdes.  Two  insects  which  somewhat  resemble  Hylobiiis  ahieiis 
deserve  passing  mention ;  these  are  the  beetles  of  the  genus  Ptssodes, 
P.  pini  and  P.  twtatus.  Both  occur  chiefly  in  the  North  of  England 
and  Scotland;  but  P.  nofattui  is  likely  td  occur  in  any  artificially- 
formed  Pine  plantiition  if  the  young  trees  have  been  imported  from  a 
locality  which  it  frequents.  Neither  species  is  very  common,  biit 
P.  riotaftis  at  least  has  been  reported  as  injurious  in  Scotland.  The 
weevils  are  smaller  than  Hylohius  ahietitit,  more  variegated  in  colour,  and 
the  thighs  are  not  toothed.  They  lay  their  eggs  on  Pine  tnniks,  and  the 
larvae  feed  under  the  bark  where  they  hollow  out  pupal  chambers. 
P.  nofaftis  attacks  young  trees  from  three  to  six  years  old,  P.  pini 
older  trees.  The  injury  caused  by  both  is  to  be  met  by  careful 
removal  of  attiicked  trees  and  others  which,  being  sickly,  are  liable  to 
cause  attack,  and  by  selecting  sites  for  nurseries  so  that  the  trees 
shall  enjoy  good  geii(»ral  health.  They  do  most  mischief  to  Pines 
planted   in   unfavourable   situations. 

Piive-sairfly.  ^Vs  the  trees  grow  up  they  sufter  less  from  Hylohius 
afrietis,  but  new  enemies  arise,  especially  defoliating  larvse.  In  Great 
Britain,  the  most  imj)()rtiint  of  these  are  the  Pine-sawflies,  Lojjhyrus 
pint  and  other  sjx'cic's  of  similar  habits.  The  females  in  late  spring 
cut  a  longitudinjil  slit  in  a  Pine-needle  and  lay  in  it  frcmi  ten  to 
twenty  eggs,  repeating  the  process  on  the  adjoining  needles  till  about 
120  ('i^<fs  have  been  deposited.  The  larvae  hatch  in  a  fortnight  or 
rather  more,  and  live  together  in  small  companies  on  I^ine-shoots, 
feeding  on  the  needles,  from  the  midribs  of  which  they  strip  away 
the  sides.  They  fortunately  confine  their  attacks  to  the  older  needles, 
and  not  to  the  young  ones  of  the  first  year.  Towards  the  end  of 
their  two  months'  life  they  devour  the  needles  completely,  disregarding 
the  mid-rib.  They  are  caterpillar-lik(»,  with  twenty-two  legs,  and  are 
somewhat  variable  in  colour,  being  usually  lighter  or  darker  gi'een, 
darker  along  the  back,  with  a  })lackish  head  and  a  lateral  series  of 
black    spots.       After  five    or   six    moults    each    larva    makes    a  very    small 
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oval  cocoon  of  loathevv  texture  in  rubbish  at  the  foot  of  the  tixn*, 
or  in  moss,  etc.,  unthn*  the  j^urfaee  of  th(»  layer  of  needles  on  the 
♦ground.  In  warm  countries,  and  witli  us  in  wann  seasons,  a  second 
brood  of  flies  api)ear  from  these  cocoons  in  Aut(ust  and  September, 
and  in  the  autunni  their  larvae  feed  up  very  lar^ijely  on  the 
needles  of  that  year,  which  are  then  suited )le  for  food,  aiwl  i-emain 
ill  shelter  througliout  the  Avinter  in  their  cocoons,  not  actually  (thangin^ 
to  pupae  till  about  three  Aveeks  before  the  flight-time.  The  wint^M- 
jKiriod  is  always  jiassed  in  the  cocoon  by  the  summer  larvae  if  theii' 
is   no   autunni   ])rood. 

The  larvae  can  Ik*  destroved  bv  sliakin*'  them  down  on  to  cloths 
and  there  killing  them,  or  they  may  )>e  crushed  in  i<ifu,  by  grasping 
them  with  a  gloved  hand  or  a  wad  of  tow,  or  with  a  metal 
implement  like  a  jKiir  of  scissoi's,  with  two  huge  flat  blades  meeting 
face  to  face.  They  can  also  l)e  killed  by  spraying  witli  a  solution  of 
hellebore,  or  s])rinkling  it  on  ivs  a  powder ;  ])ut  better  results  would  Ik? 
got  by  the  use  of  paris-green,  as  for  fniit  ti-ees.  The  objecti<Jiis  to  the 
use  of  ai*senic  on  fmit  trees  do  not  apply  here,  excej^t  when  theiv  is  risk 
of   injury    to   game. 

The  pupae  of  Lojfhyrui<  can  Ik*  destroyed  l)y  raking  up  the  brush- 
wood and  upper  layer  of  needles  un<ler  the  infectt'd  trees  in  the  wlnt**r 
with  the  contained  cocoons,  and  conveying  the  heap  to  a  spot  where  it 
may  be  sjifely  bunuul.  A  very  serious  olvjection  to  this  plan  is  that 
it  deimves  the  soil  of  its  natural  surface-covering  of  needles,  and  if 
persisted  in  for  a  long  time  it  will  injure  the  health  of  the  trees. 
It  should  not  be  resorted  to  without  gt>od  cause,  and  when  other 
remedies  cannot  Ik*  adopted.  The  removal  of  brushwood,  etc.,  as 
opposed  to  this  covering  of  needles,  is  always  valuable  for  the 
prevention   of   insi»cts. 

Lairh-i inner.  A  sjK^cial  form  of  injury  is  that  inflicted  on  Laix'h- 
needles  by  the  larva?  of  a  tiny  moth,  Cole(fp1wra  Jarirelfa,  which  lays 
its  eggs  at  the  end  of  June  on  the  needles  of  the  h)wer  bmnches  of 
Liirches  about  ten  to  fourteen  years  old.  TIk*  cateii)illar  mines  into 
and  feeds  upon  the  interior  of  the  needle,  which  becomes  dry,  yellow 
and  twisted  ;  it  then  bites  off  the  ti])  and  detaches  the  needle  about 
its  middle  so  as  to  form  a  tube  in  which  it  lives  and  passes  the 
winter,  concealed  in  a  crack  or  under  a  bark-scale.  In  the  spring  it 
feeds  (m  the  new  needles,  and  enlarges  its  tube  l)v  spinning  a  fi^sh 
needle  ah)ng  its  side,  biting  it  otf  and  hollowing  out  the  adjacent 
surfaces ;  in  this  tube  it  changes  to  a  pui)a,  and  ultimately  to  a  moth. 
This  insect  is  common  in  many  English  Liirch  plantations,  whose  foliage 
when  the  attiick  is  bad  has  a  dull  withered  look  which  is  verv 
conspicuous ;  it  d(K*s  not  kill  the  tree,  but  keejjs  it  y(»ar  after  year 
in   an   unhealthv   conditiiai. 

Practical  treatment  is  difticult ;  picking  oif  the  injured  shoots  is  very 
troublesome,  and  the  oidy  successful  i)lan  is  to  remove  badly-attacked 
trees,  and  bum  thi^  foliage  before  the  moth  flies  in  June.  It  is  be.st 
prevented  by  growing  Larch  in  a  suitable  mixture,  and  not  in  puiv 
woods.  Special  importiuice  atttiches  to  this  and  otluu*  Larch-feeding 
insects  becaus(^  the  wounds  which  they  make  ])rol)ably  serve  a*?  a  nnfus 
for   the    spores   of   I^irch-canker. 

Pinp-slwot  Moths.  The  insects  which  canst*  destructi(^n  to  the  shoot*^ 
of  Pines  are  chiefly   the   cateri)illars   of   the  genus  Rpfinia  and  the    l)eetle 
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Mf/flophihui  (Hyfesmiis,  HyhuyuitJ  piniperda  Tlu*  Retinias  are  .small 
inotlis  beloiiginj^  to  the  group  Torfricinn  (Leaf-rolleiN),  of  oblong  forni, 
reddish  l)rown  or  gi-ey  in  colour  with  somewhat  elahomte  markings  of 
I>aler  streaks  and  bands,  assimilating  in  tint  t<i  the  colour  of  Pine-bark 
of  diti'en?nt  shades,  a  feature  specially  characterising  Conifer-feeding  moths. 
By  far  tlie  most  importiint  species  in  Great  Britain  is  Retiiiia  Imolianci, 
though  the  scarcer  M.  furiotiella  lias  got  more  cnMlit  as  an  injiuious 
sjjecies ;  it  is  ecpially  destructive  in  habits.  B,  Jnioliana  appears  at  the 
beginning  of  July,  R.  furione/la  some  thnn*  weeks  earlier. 

Both  moths  lay  their  eggs  singly  on  young  Pines  at  the .  base  of 
the  buds  of  the  terminal  shoot  or  lateral  bmnches ;  into  these  the 
caterpillars  bore,  hollowing  out  the  centre  bud,  nnd  tlien  attii(;king  the 
lateral  buds  in  the  same  way  so  as  to  destroy  the  whole  or  part  of  the 
terminal  wliorl.  The  larvae  live  in  the  shoots  through  the  winter,  and 
pu^mte  there  in  the  spring.  Their  i)resence  is  easily  recognised  by  the 
altered  and  stunted  shoots  which  have  failed  to  grow,  and  break  off  at  a 
touch,  as  well  as  by  the  flow  of  i-esin  caused  by  the  feeding.  The  effect 
on  the  tree  of  the  loss  of  the  tenninal  shoot  hiis  Ixjen  idready  mentioned; 
the  lateral  branches  injured  by  R,  biwliana  sid)sequently  gi'ow  twisted, 
and  take  on  a  characteristic  curved  "  post-horn "  shape  which  lasts  for 
many   years   after   the   injury. 

These  insects  suffer,  fortunately,  from  the  attacks  of  many  parasitic 
enemies,  for  praijtical  treatment  has  met  with  little  success.  The 
infested  shoots  have  been  persistently  cut  off  and  bunied  for  many 
yeai-s  in  succession  without  real  benefit  resulting ;  this  ti'eatment  is 
only  applicable  Uy  small  isolate<l  arejxs,  and  slioiUd  be  tried  during  the 
month  before  the  apiK'amnce  of  the  moths.  Egg-laying  takes  place  in 
tlie  evening,  and  it  is  sometimes  worth  i*emembering  that  the  moths 
can  be  kept  off  small  jmtches  of  trees  which  it  is  important  to 
preserve  by  lighting  weed-fires  to  windwaitl,  so  that  the  smoke  will 
drift  over.  This  is  not  capable  of  extended  ajiplication,  but  may  be 
employed  to  i)rotect  ornamental  trees  wliich  sometimes  suffer  severely 
in  the  neighbourhood  of  large  Pine  woods.  These  insects  are  most 
tii3iU)lesom(j  when  trees  are  crowded  together,  neglected,  and  grown  on 
unsuitable  si^il,  and,  as  is  usually  the  cjise,  when  the  wood  is  not 
mixed. 

Puw-1>eeth.  Myelophilus  (Hylunjivs)  piniperda  is,  next  to  Hylobiiis 
abietis,  the  most  injurious  insect  to  Pines  in  Oivat  Britain,  over  tlui 
givater  jmrt  of  wliich  it  is  very  abimdant.  There  iire,  however,  many 
districts  where  it  does  not  occur,  or  has  not  been  ol)ser\'ed,  but  ahnost  any 
pine-wood  will  yield  evidence  of  its  presence  to  a  careful  searcher.  It 
is  a  small  oblong  brown  beetle  of  the  family  Scolyfid/e,  or  Bark- 
l)eetles. 

The  female,  about  the  beginning  of  April,  chooses  a  tree  for 
ovi[)osition.  Those  selettted  are  newly  dead  or  clying  Pines,  esi>ecially 
fi-eshly  felled  timber,  unbarked  logs  and  stumi)s,  or  trees  injured  by 
stonns,  snow,  or  fire.  Occiisionally  the  beetle  makes  use  of  Si)ruce  and 
Larch.  She  commences  boring  under  a  projecting  scale,  where  the  bark 
is  thic'k,  often  on  the  under  side  of  a  fallen  trunk,  if  it  is  free  from 
the  ground,  and  excavates  a  gallery  in  the  liast  running,  with  the 
exception  of  the  <mtrance  which  is  obli(pie,  along  the  axis  of  the  trimk. 
It  is  from  tlirce  to  four  and  a-half  inches  long,  and  takes  from  three 
to   five  weeks   to   constmct. 
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Tlie  eggs,  which  may  reach  120  in  number,  are  placed  in  small 
hollows  excavated  alternately  along  its  two  sides.  They  liatch  in  a 
few  days,  and  the  larvaB  begin  to  construct  lateral  galleries  at  right 
angles  to  that  of  the  mother.  The  larval  galleries  ai-e  at  first  small, 
but  increase  in  size  with  the  growth  of  their  inmates  and  soon  take 
an  irregular  course.  The  larvae,  when  full  grown,  change  to  pupae  in  a 
small  cavity  hollowed  out  in  the  bark  at  the  end  of  the  burrow 
and  appear  as  perfect  beetles  in  June  or  July,  emerging  from  the 
tree  by  eating  out  a  circular  exit-hole  from  the  pupal  chamber.  Those 
which  hatch  from  the  first-laid  eggs  are  considerably  in  advance  of  the 
grubs  coming  from  eggs  laid  at  the  end  of  the  five  weeks'  task  of  the 
mother,  whose  dead  body  can  be  found  at  the  end  of  the  burrow. 
The  borings  of  the  parents  are  not  at  first  conspicuous,  but  can  be 
detected  later  by  the  dust  thrown  out  from  between  the  scales  of 
bark,  whereas  the  holes  made  by  the  exit  of  tlie  beetles,  wliich  are  iu 
no  way  concealed,  at  once  indicate  that  they  have  bred  in  the  tnmk. 
The  special  form  of  injury  done  to  Pines  consists  in  the  boring  of 
the  mature  beetle  into  the  yoimg  shoots  for  feetling  purposes.  This 
is  effected  by  making  a  lateral  hole  in  the  shoot  at  a  distance 
varying  from  one  to  ^vq  inches  below  its  tip.  This  hole  becomes 
marked  with  a  circular  ring  or  collar  of  exuding  resin,  and  from 
it  there  is  bored  a  burrow  for  alx)ut  an  inch  up  the  pith  of  the 
shoot,  wluch  is  killed,  or,  if  the  burrow  is  only  j^wirtially  completed, 
cri})pled.  These  shoots  break  off  readily  above  or  through  the  entrance 
hole,  and  strew  the  gi'ound  after  a  high  wind.  Their  loss,  repeat<»d 
year  after  year,  produces  a  striking  change  in  the  appearance  of 
the  tree,  which  loses  its  compact  crown  and  l>ecomes  "  stag- 
headed,"  the  foliage  being  thm  and  scanty,  and  dead  branches  sticking 
out.  It  is  also  liable  to  the  attacks  of  other  insects,  anil  to  fungoid 
diseases. 

It  is  to  be  noted  that  Myelophilu^  piniperda  never  breeds  in  the 
shoots  where  it  feeds,  and  certain  cases  recorded  where  it  is  supposed 
to  have  done  so  are  due  to  a  confusion  between  its  larvae  and  those  of 
Befmia,    or   of   certixin   other   beetles  {Emohius,    etc.). 

Spruce-gcdl  Ap>1m.  A  peculiar  fonu  of  injiuy  is  that  caused  by  the 
sucking  of  the  two  kinds  of  Chermes — the  8pnice-gall  aphis,  O.  alrieth^ 
and   the   Larch   aphis,    G.    laricis. 

()n  the  vSi)ruce  the  Clwiines  appear  in  the  8i)ring  as  short,  oval, 
wingless  insects  of  an  ochreous  colour,  furnished  with  a  bristle-like 
rostrum.  They  have  passed  the  winter  in  crevices  and  under  Imrk 
scales,  and  early  in  April  attach  themselves  each  to  the  base  of  a  young 
leaf,  which  reacts  by  a  small  swelling.  These  forms  are  parthenogenetic 
females,  the  foundresses  of  the  colony,  and  lay  a  mass  of  eggs  at  the 
spot  (generally  at  the  j miction  of  two  branches)  to  wliich  they  attach 
themselves.  The  larvae  hatching,  penetrate  the  surrounding  parts  of 
the  shoot  with  their  beaks ;  the  shoot  swells  as  do  tlie  bases  of  the 
needles,  and  a  growth  commonly  known  as  a  "  Pine-apple  gall "  or 
"  Spruce-gall "  results.  This  gall  somewhat  resembles  a  small  Fir-cone 
about  an  inch  long,  with  the  surface  divided  into  small  convex  areas, 
each  bearing  a  short  needle-like  projection  in  the  middle;  these  are 
deformed  needles  which,  becoming  swollen,  touch  each  other  on  the 
outside  of  the  gall,  but  which  are  separate  inside,  so  that  the  gall 
contains   a  series   of   cavities   or   chambers.      In   these   cavities   the  larvae 
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live  in  iiumlxn*s,  either  entering  the  ehanibers  (hu'ing  the  growth  of 
the  gall,  or  being  enclosed  by  the  swelling  of  the  surrounding 
needles. 

The  galls  sometimes  completely  surround  the  base  of  the  shoot, 
sometimes  they  nrv  only  develojKjd  on  one  side.  The  larvae  are 
closely  packed  in  the  chambers,  from  twenty  to  fifty  being  found  in 
each  one.  When  they  are  fully  grown  in  August  they  accjuire  wnngs 
and  leave  the  chambers  by  apertures  left  by  tli(»  shrinking  apart  of 
the  leaves.  These  ins(»>cts  are  winged  females,  and  their  special 
function  is  that  of  si)i'eading  the  species  on  to  other  trees.  The 
effect  of  the  galls  on  the  tree  is  to  cause  crippling  of  the  attacked 
shoot,  and  when  tliey  are  abundant  the  genenil  growth  of  the  tree  is 
much   imjmired. 

Larch-lnuj,  The  f(»niales  of  Chenties  lariris,  which  also  pass 
the  winter  under  l)ark,  et<'.,  appear  in  the  spring  like  those  of 
C.  afnefis ;  they  also  are  wingless,  oval,  of  small  shape,  and  of  a 
purplish  black  colour,  and  have  a  long  bristle-like  sucker  with  which 
they  penetrate  the  needles  to  feed  on  their  saj).  Towards  the  end  of 
April  they  lay  forty  to  fifty  eggs  on  the  twigs.  The  young  produced 
sciitter  tliemselves  over  the  needles,  and  do  not  live  enclosed  in  a 
giUI ;  at  first  very  minute  and  blackish,  they  grow  rapidly  and  become 
covered  with  a  whitish  woolly  down  exuding  from  pores  on  their 
body,  giving  the  tn^es  th(i  apj)earance  of  being  covered  with  minute*, 
scattered  snow-crystals.  About  Jime  they  acquire  wings  and  spread 
the;  species,  while  further  broo<ls  are  produced  till  the  autumn.  This 
insect  occurs  on  Dirches  of  all  ages,  being  found,  perhaps,  most 
frecpiently  on  trees  of  ten  to  twenty  years  old;  it  not  infretpiently  affects 
young   Liirches  in    nurseries,    and   may   there   be    very    troublesome. 

Wood-irasps.  There  are  many  ins(»cts  which  take  possession  of 
the  dead  or  dying  tree  to  lay  their  eggs  therein  whose  larvae 
burrow  into  and  penetrate  the  wood,  making  it  useless  for  commer- 
cial purposes.  ( )f  these  the  most  important  are  the  wood- wasps, 
Sirex  (jigas  and  juvenriui^  large  Hymenoptera  of  elongate  shajw.  S. 
ili{jas  is  yellow-and-  black,  and  of  a  decided  wasi)-like  appearance,  while 
S.  Juvencus  is  deep  blue,  witli  the  middle  segments  of  the  abdomen 
reddish    in  the  male. 

These  insects  api)ear  to  be  somewhat  widely  distributed  in  Great 
Britain  and  Ireland,  and  are  occasionally  not  rare.  ( )wing  to  their  striking 
appearance  and  loud  buzz  in  flight,  they  attract  general  attention,  and 
are  probably  as  rarely  overlooked  as  any  indigenous  insects.  Xot  a  few 
reconled  specimens  are  obviously  imported  in  foreign  timber.  The 
females  of  both  species  lay  their  eggs  exclusively  on  Conifer-woo<l, 
choosing,  as  is  so  often  the  ciiso,  sickly  or  dying  trees,  or  those  that  are 
actually  felled  or  dead.  Sirex  gUjas  appears  to  attack  principally  the 
Spruce  and  Silver  Fir,  sometimes  the  Larch  and  non-European 
Conifers  like  the  Deodar. 

Sirex  juvencus,  on  the  other  hand,  attacks  the  Scots  Pine  freely,  as 
well  as  the  Spruce,  Silver  Fir,  and  Larch.  The  eggs  are  deposited 
in  cracks  running  through  the  bark  into  the  sapwood,  or  in  holes 
made  by  the  strong  ovipositor,  and  not  rarely  on  ])atches  of  bare  wood 
where  the  bark  luis  l)een  toni  off  by  accident.  This  sometimes  gives 
an  opix)rtunity  for  injury  to  otherwise  healthy  trees.  The  larva,  whose 
life    extends    over    two   years,    is    a    stout,    elongate    white    grub,    readily 
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(li.«itiii<^nslie(l  by  an  iipwanlly  directed  point  on  the  last  se<nuent ;  it 
bores  obliciuely  towanls  the  heart  of  tlie  tree  in  the  long  axis  of  the 
trunk,  making  a  gallery  which  gradually  increases  in  size,  and  eventually 
turns  and  approaches  the  surface.  At  the  end  of  this  gjdlery  it  changes 
to  a  i)upa,  se[)arated  from  tlie  outside  only  by  a  thin  layer  of  wooil 
or  bark,  which  is  gnawed  through  by  the  imago  upon  emergence.  The 
time  of  development  of  the  larvae  is  increased  by  drying  of  the  wood  ; 
and  if  timber  containing  laiTse  is  f;ut  up  into  i>lanks,  the  insetrts  may 
eventually  emerge  in  the  interior  of  buildings,  etc.,  and  in  that  caso 
they  are  stunted   aiul    small. 

It  is  by  this  injury  to  otherwise  sound  timl>er  that  the  insects  are 
important,  but  they  occasionally  complete  the  destruction  of  Conifers 
that  would  perhaps  have  lived  several  years  longer.  The  only  remedy 
against  their  attacks  iji  a  wood  which  they  inhabit  consists  in  careful 
removal  of  all  infected  trees,  which  are  sometimes  in<licated  by  tlie 
attjicks  of  woodpeckei*s,  Jind  other  dea<l  or  dying  wood  in  which  they 
can  and  do  breed.  Stiinding  trees  which  have  lost  ])at'ches  of  bark 
by  accident  should  have  the  woimds  tarred  over  or  dressed  with  a 
plaster  of  lime,  cow-dung  and  clay,  or  other  suitable  mixture.  Tim])er, 
when  felled,  should  be  removed  ])efore  the  imagos  appear  in  siunmer. 
These  remedies  are  also  suitable  to  ward  off  the  attacks  of  wood- 
feeding  longicorn  beetles,  as  Acanthofiims  lexiilis,  CnllvUum  riolaceum, 
etc.,  which  may  do  a  certain  amoiuit  of  damage  in  a  very  similar 
manner. 

It  will  l)e  seen  that  the  enemies  of  the  Pine  in  Great  Brit^iin  an* 
far  mon^  numerous  and  iniporttmt  than  those  of  any  other  Conifer.  Of 
the  sixteen  or  more  species  refen'ed  to  in  detail,  twelve  at  least  attack 
the  Scots  Pine,  and  of  these  eight  are,  confined  to  that  tree,  and  to 
foreign  species  of  Pinvs,  The  Si)i'uce  shares  its  particular  ])est,  the  gall- 
npliis,  with  the  Larch,  which  has  a  s]>ecial  enemy  in  Coleopliora  lariceUu. 
Silver  Fir  is  liable  to  injury  from  wood-wasps,  but  does  not  exclusively 
su])port  any  important  species.  This  liability  of  the  Pine  is  no  doubt 
due  to  its  being  the  only  forest  Conifer  indigenous  to  Britain,  where 
the  Spruce  is  as  yet  free  from  the  serious  enemies  which  attiick  it 
over   the   greater   ]mrt   of   Euroi)e. 

The  preventive  measures  to  be  ado]>ted  against  insect-attacks  can  l)e 
g-athered  from  what  has  been  said,  l)ut  it  is  necessary  again  to  point 
out  that  no  Conifer-wood  can  be  kept  free  from  the  risk  of  insect- 
injury  inih^ss  it  is  freed  from  newly  dead  and  dyiug  wood,  cut  binnches, 
nnd  fresli  stumps.  There  is  no  need  for  the  systematic  removal  of  the 
covering  of  needles,  the  natural  ])rotection  to  the  ground,  nor,  as  a  nile, 
/)f   small   twigs   and   branches   much   under   an    inch   in   diameter. 

It  is  not  mrely  objected  })y  those  anxious  to  free  a  wood  from 
insects  that  this  thorough  cleaning  is  too  costly  to  be  put  into  pmctiee. 
Without  it  the  bisects  cannot  l)e  kept  doAAni,  and  it  is  for  them  to 
look  at  the  cost  of  labour  and  the  opportunity  for  disi)osal  of  sucli 
timber,  and  deci<le  whether  it  is  cheaper  to  let  the.  insects  flourish  or 
not. 

The  first  cleaning- up  of  a  neglected  forest  is  no  doubt  costly,  but 
after  that  has  Uiken  place  there  is  jjlenty  of  evidence  to  show  that 
systematic  and  orderly  removal  of  dead  wood  is  profitable  in  the  long 
run,  uidess  exceptional  destruction  of  timber  over  scattered  areas  by 
storms   or   snowfall   should   undidy    strain    the   forest   resources. 
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The  economic  products  of  Coniferous  Trees  come  chiefly  under  two 
heads,  Timber  and  Resinous  Secretions  ;  the  uses  to  which  the 
bark,  foliage,  fruits  and  seeds  are  applied,  are  to  these  relatively 
unimportant. 

CONIFEROUS    TIMBER. 

The  timber  yielded'  by  the  stems  of  coniferous  trees  is  of  universal 
importance.  It  possesses  qualities  that  render  it  exceedingly  service- 
able for  building  and  other  constructive  purposes,  as  durability, 
strength,  lightness,  elasticity,  fineness  of  grain,  etc.  It  also  abounds 
in  quantity  immensely  in  excess  of  that  of  any  other  Order  of  Trees, 
so  that  it  is  also  the  cheapest  and  most  easily  obtained.  In  the 
northern  hemisphere,  the  timber  used  in  building  may  be  said  to 
be  almost  exclusively  coniferous,  obtained  from  the  Fir  and  Pine 
tribe,  and  in  populous  countries  as  Great  Britain,  Holland,  Belgium, 
etc.,  where  it  does  not  exist,  or  cannot  be  grown  in  quantity  sufficient 
for  the  supply,  and  where  natural  forests  have  long  since  abnost 
disappeared,  it  forms  an  important  article  of  commerce. 

The  physical  properties  of  coniferous  wood  are  the  result  of  its 
anatomical  structure  and  specific  gravity,  the  former  being  the  chief 
factor  in  determining  its  strength,  elasticity,  fineness  or  coarseness  of 
grain,  and  the  latter  its  weight,  hardness,  durability  and  heating 
power. 

The    anatoinieal    structure   of    coniferous   wood   is,  in   all   its   most   im- 
portiuit     details,     essentially    the     siinie     as     that     of     the     broad-leaved 

(dicotyledonous)  trees  and  shrubs,  a  concei)tion  of  which 
may  be  easily  obtained  from  an  examination  of  the 
stem  or  branch  of  anv  of  our  native  trees,  and  one 
that  has  completed  at  least  three  years'  growth  will  be 
tlie  best  for  tlie  purpose.  If  a  cross  section  of  such 
a  stem  be  made,  and  the  surface  of  the  section  be 
made  sufficiently  smooth,  the  following  aiTangement  of 
the  parts  will  be  readily  recognised  by  the  naked  eye  : — 
1,  A  central  pith  whicli  is  larger  or  smaller  according 
to  the  kind  of  tree  or  shrub  to  which  the  branch 
belongs,  large  in  the  Elder,  small  in  the  Sycamore,  a 
mere  point  in  the  Oak.  2,  Aroimd  the  pith  is  a 
series  of  rings  or  concentric  circles,  the  number  of 
such  rings  corresponding  precisely  with  the  iige  m 
12  3  4  years  of  the  stem  examined.  3,  The  rings  are 
Fig.  41.  Transverse  and  crossed  by  liues  of  a  paler  colour,  all  radiating  from 
thw^y^re'^oiTstem.'^^  *    the     central     pith ;     these     lines      are     Medullary    Rays. 
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4,     Tile;     wliole    is    summniieil     by    and    eiitloHed    in     nil    eiiiilcriuis   cjr 
covering   familiarly   known   us   tlio   bark. 

To  yomprchen<l  the  histology  or  minnte  ctmcturu  of  the  [larts  tlius 
exposed  to  view,  a  preparation  of  the  material  by  certain  simple 
chemical  reagents  and  the  aid  of  the  inieroscojic  are  nccesMiry.  For 
those  who  desire  to  study  tlie  subject  praetically,  text  bunks  ilevotvd 
to  tlie  subject  should  be  consulted ;  *  a  brief  sketeh  of  the  most 
importAiit  anatomical  structuivs  revealed  by  mierosc<.i])ii'  exniiiiiiuti'in  can 
only  be  liere  given. 

If  a   three   yeara'    old   stem   of  a   Scots   Pine   be   sulpititiited    for    thai 
represent*)!  in  Fig.  41  it   wUl   be  found  that  the    rings  are  nioii'  sharply 
sepamted   from  eacli  other ;    the   inner  jHirt  of  the  annual 
^  KOne,    or    jmrt    nearest    the    centre,    is    lighter   in    colour 

and  looser  in  texture,  wliilst  tlie  outer  portion  is  darker 
in  colour  and  more  compact  in  t<'xtui'e ;  each  ring,  in 
fact,  shows  two  zones,  tlie  inner  I'ejii'esenting  the  spring, 
the  outer  the  summer  growtli  of  oacii  yejir;  th<^  cause 
of  this  difference  mil  be  presently  ailvert^-d  to.  These 
zones  of  spring  and  summer  growth  arc  oW-r^-ablc  in 
all  coniferous  wood ;  in  some  sjiecies,  as  in  the 
common  Yew,  they  jiass  more  or  less  gnulnnlly  frirtn 
one  into  the  other;  in  others,  as  in  Tsu'/a  eanatlenMis, 
Abie*  jiertinaia,  Piim*  ej-reUa,  they  are  mote  shariJy 
<letined.  The  relative  dimensions  of  tlie  spring  and 
summer  wood,  tlie  width  of  tlie  animal  rings,  theii' 
uniformity  or  want  of  imifonuity,  have  cons  idem  liU- 
influence    on    the    properties    and    value  of  the  timber. 

Tiie    ]jith  in   tlie   centre   of   the    ^tem    is    eoni]H>3eil    of 

cells   with    cellulose   wallst    which   when    first   formed   an- 

filled  with  protoplasm  which  disappear  as  the   foi-mation 

of   the   cambium   layers  and    woody   tissues  deriveil    from 

them    proceeds.      Under    a    higti    magnifying    jHiwer    the 

canibium   or  fonuntive   tissue   is  st-en   to  consist   of    cell.'i 

■■  in  radial  rows  arranged  witli  eonsiderabli'  ivgularity.     Tin- 

cells  arc   filled  witli   pn>toplasm    in  which    a   nucleus  can 

often  be  delected ;  the  growth   of  the  stem  and    branches 

Toi™ 'woodof'a^  PiDe    procecilfi    by    tlie    division    of   these    eells     liy    longitudinal 

wilh  bordered  iiit"  as   b.     wnUs. 

S"to?he'S"«ithri^'SS         Tlie    ligneous    c;lenient    of    the     stem     eoiisists    of    libn- 

Uiy  ray.    x  ;wo.  technically  called  prosencliymatous  tissue.      This  tissue   is 

compiisetl   of  elongitted   fusiform    cells   cni'losing  a  narrow 

cavity     and    whost!    ends   are    dove-tjiiled     iN'tween     one    anotlier.       The 

individual    cells    are     teniietl     tmcheides;     tliey     mi-    furmed     fnuii     the 

cambium    by     cell    division    and     have    ligneous    walls    which     «how    on 

their    inner    side   lines    of    striation    and   certain    iri'egularities    nf   growth 

that    have    obtained    the    name    of    "lionleivd    pits."       As    llie    fonnatiou 

of     new     tracheides      proceeds,      the     walls     of      the     older     ones     iH^coine 

gradually  thickened  till  the  original  ciivity  is  quit*  filleil    up  ;    they    then 

•  Such  Ha  "  PraetiBal  Botany  "  by  Bower  and  Vines  [    Scott's  "  Introduction  to  Stnictural 

Botany,"  etc. 

t  Cellulose  is  secreted  fiuni  the  protoplasm  ;  it  is  the  primitive  membrane  of  the  cell 
free  from  all  matter  subseiiuently  taken  up  by  the  roots  and  do[Mwite<l  within  it.  The 
call  is  the  common  starting  |>oint  of  all  elementary  organs,  and  protoplasm  is  tlie  ronnative 
and  living  part  of  the  cell. 
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of  the  thiukeiiiiig.  Now  since 
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itii|>ears  and  the  two  pits  foiin 
ii  single  (;avity  which  is  bouuded 
by  the  over-iiivhiiig  thiekening 
iiuisH,  >ind  is  luiiteil  with  the 
iiilj[>iiiii]g  cell  i;iivitie«  hy  ii 
ciividiir    opening."  * 

The  nimuid  rings  an:  traverseil 
riidially  fiiJiii  tlie  pitli  to  tli.! 
Imi'k  by  lui'dt  diary  rays,  the 
i-iirlii.'st  fonned  only  reaching 
into  the  lii>it-fiirnied  rings,  the 
otliei-s  originating  in  litter  onea. 
These  rays  in  respect  of  their 
teehnicitl  [>roi>erties  of  the 
otller     tissues 
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KE&IX  DUCTS 

,N    ire    iL-f    cloii„''iU  I  thm    the  tiitheuW     iml 

li  it    (littcit  lit     eknii  ut-s     btiiij,     lu  wth      n  itli 

(.( Hulost     will",    mill    ainiiigpil    yiiiii 

thing    likL     hiitka    111    >i     null     tiniis 

\fr8fh    h)    thi    wood-Lills 

Iulirsi>erM.il  atuon^'  tlie  trH(.h(.iiks 
aiul  nioMt  LOiiHjiK.iiuiii  lu  tliL  KuiDiiier 
ttowl  (if  the  oHttr  nunutil  nng  an, 
iul«it.el  hilar  KiHictis  ninuuig  pamlii  1 
\i  ith  tlm  stLiu,  uiIIlhI  re«iii-<hi<.t:< 
»1iich  uiv  n  ibitmgiushiii^  feiiture 
(f  (uuforOTis  wooil  ,  thej  art  foniuil 
of  a  cjbnder  of  lar^t  irrepHikr  itll-* 
witli  ^ery  thm  ivall"  In  tht-e 
ihn-tn  turiicntint  is  wcrtteil,  whw-h 
K  not  ouh  of  it-<«.lf  an  luiportdiit 
econoimi.  prmluit,  but  also  lui« 
iiiilHirtiuit  effbith  on  till.  t«i.tinKnl 
pri>lxrtii'<  of  tliL  wockI  R(,siii-<Iuct» 
secoon     x  ivi  ^^^  oujut  ui   tile    medidlarj  rajs    ■*o 

tliat     "till-     whole      of     tin      wmxl      iiiaj     bet-oiiii.      iiiiiiregnatuil     with 
tiirinntine  whiili    on     evpo^urc    to    tin    air    nia^     bccoiui     o\j(hsetl  into 

II  sill.  Thi  qiiatitit}  of  rLsiii  ni  tonifcrous  woml 
\unLs  with  It-  «iit(iht  nTiiviti  anil  ile^ieniie  on 
tin  f,'n.atci  or  less  ilevelojnii  nt  of  tlii,  siinmii. r  w  loil 

III  oi  mar  which  most  of  tlu  diRts  arc  fornieil  * 
I'l^    44  sIiottB  th<.   (Miaitimi    luiil  foiiu   of  two  rL«m 

liicts  111  a  traiisi  i  rsi  ■-i  ction  of  an  herlmcioii') 
shoot  of  Pmu»  ej  Him  at  tin  eml  of  tliL  \iir* 
),roirtli,  and  l*ij[  48  shims  a  re6iii-dni.t  ni  i 
trnis\irse  station  of  jwit  of  an  hirbactoiis  slumt 
of  Ptnue  Lai  I' to 

Th  kirk  of  louifuimi  tne-s  wIirIi  has  for  the 
most  jmrt  but  a  tmnwrnri  diimtuu,  u>  (.omixi-Lil 
if  tork  ti<wiK  which,  when  hrst  fonn  d  on  tin 
lierbaciouB  shoot,  v  made  uji  of  liUs  mmihir  in 
stniUnrt  to  tliosi,  of  tht  jntU  T>  kt-iji  jiaei.  with 
tin  giwtth  in  thiiknc^!!  of  the  cialoatd  w  lod 
i^lindei  till  nils,  of  which  tin.  joniig  a  rk 
tl'<^ul.  IS  niadi  iiii,  undiixo  i-ilatiMh  mi>Ml 
chan^^eM  lUiniij,'  tlii.  tirowmji  siatuMi  thc^  are 
f'>rnied  h>  bi  [uirtitioii  from  tlm  adjacent  raiinbnnii, 
and  tlu  II  wall"  soon  beLOun,  subtrjus  Tlu 
iniiinnost  laid  of  cork  tissue  thus  fomied  i~ 
tLriued  jihellogeH,  and  fnim  this  ni  w  lajirs  nn 
[  constantly  foniied  hi  a  centrifugal  direction. t  Tlu' 
<  layers  of  cells  m-xt  the  ejiiilenn  sonu  lose  tlii'ir 
cell-contentw    and    as    the     hiirk    nln.'iuly  formed    is 

*  Schliuli,  Mauunl  of  Forestry,  Vol.  V.  |i.  14. 

t  According  to   Smiio,    it   aliio   Imppeua  lliat  (vhea   cork   i 
the  formation   of  iiemianetit  cells   jiroeeeds   (,-eiitii|ietally.   or 
aad  ceiitriTiiKal  eel  I- formation   takes  flacv  in   tli?   yoaag  cork  tissue.— 
Vines  Tranalation,   il  107. 
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[)n-«s<d  uiitwrtnU  1)\  tin  i cmtimiiius  piiiMtli  of  tlie  enclosed  wood,  the 
iniUi  {KM'tiuii  losLs  nil  iitaltt^  ,  tlie  cjiidcnu  \MtJi  adjacent  dead  tissue 
'■jJitM  iiiuler  the  action  of  the  neatlier  and  m  time  la  cast  of^ 
liiit  before  till*  liapi)ei)s  a  new  eiiveloi>e  formed  by  tho  cork  tiflsiie 
IS  itlna^H  ]ires('nt 

Tlie  litcst-fomieil  out*  r  nn^  of  n  owl  ire  farailiaiH  know  n  as  «ip- 
woo<l,  tcdimcally  aHmmvin  It  is  the  mubuni  bj  wlucli  processes  vital 
to  tlic  tree  arc  earned  on,  sudi  ls  the  convninco  of  the  watfli  and 
fiHHlitiiff-  tnkm  np  b\  tin  lo  its  to  the  i\tiemitiei  of  the  branchea, 
tli<    f.iba^'t,    .ti        Til.      "apiDoil     1-,    of    little    \alue    is    timber,     liciiig 


miit  in    texture   ami    decaying  rapidly  on    cxiKwnre,   but  when    saturated 

with  resin    its   heating  power    in    vcrj-   great.       WHien    tlie    older  formed 

wood-cells  coase    to    perform    vital    fimctions,    they    become    chanRed  and 

the  original  cavity  is  filleil   u]i  with  mineral   substances  deposited  by  the 

upwjiril   current   from    the   roots ;     it   then     fonns    the    heart-ieood,     ami 

so    far    as    the   tree     itself    is    concerned,     it     is    practically    dead,    the 

living    [mrt    Iwing     represented   hy    a    shell    onclosinft    it.      Evidence    of 

this   may   l>e   seen    in    old   Yew    and    I'ine   trees    still   in   active   growth, 

but    whose   tninks    are   hollow    through  the    decay    and    removal    of   the 

heart-wood. 

As  previously  stated,  the  anatomical  structure  of  coniferous  wood  is 

the    chief   factor  in    detemiiuiug    its   STRESfiTii   and    Elasticity,      By 

Strength    is   understood   the   amount   of  resistance   the   wood   offoi"3    to 

the  separation  of   the   fibre  of  whicli   it   is  composed,  by  any  external 

force   applied   to   it.      Tlie   ultimate   strength    is    usually   measured   by 

the    fon;e    in    pounds    per    square    inch    of    section    whicli    must    be 

exerted    in     order    to     break    it ;     transvei-se     strength    is    the    most 

important,   it   measures   the   resistance   which   wood    offers   to   breakage 

by    a    force    acting    at    a    right    angle    to    the    grain.*      Among    the 

strongest   European   coniferous   trees   are    the   Larch,  Spnice  Fir,   Scots 

•  SohliL'li,    Mfliuifll   of  Forestry,    V„l.   V.  i..   J6. 
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Pine,  Silvev  Fir  and  Cembra  Pine  ;  and  among  the  strongest  American 
species  are  tlie  Douglas  Fir.  the  southern  Pitch  Pine  (Pinm  palustris), 
the  Yellow  Pine  (P.  imiih-rum),  the  Xoble  Fir  (Abies  nobiHs)  and 
Lawson's   Cypress. 

The  transverse  strength  of  touifiToiia  wood  is  flstcrtjiinccl  I.y 
eKperinient,  The  results  givpn  in  the  following  hible  were  obtained  by 
tlic  Tinilwr  Inspi'ctor  to  the  Britisli  Adniindty.  Lengtlis  of  the  wooil 
to  be  tested  were  cut  seven  feet  long  ami  two  inches  sqiiart-,  and 
pinc-ed  on  supixirts  six  fi'ct  aixti-t ;  water  was  then  poured  into  u 
vessel  susiR-ntltfd  itmi  the  middle  until  the  piec-e  broke.  Eii}{h«h  (Jak 
was  taken   as  the   ntmidnrd  and   vahied   at    l-OOO. 


g'roBlli:   MtiiiwIullnryrajV;  K,  riMtii3iic'l!"*IJ0."' 

n^Uitivp         aright  ill  lbs. 
stn^iLgtli.  i^^rsq.  i.i. 

Pit..'h    Pine   (Pinm  jmhi^ri^J  1.109  262 

Dantzic    Fir  (Fh,m   tyhe^rl-)     .  .  1-087  219 

Kauri    Pine   (Af/alJiiii  awfralixj  .  .  0*892  204 

Cftuadii  Spnu:e  (Pirva  nma)     ■  0831  168 

Canada   Red-|.ine  (Pmw  rf-iiio^a)  .  O'BIO  163 

RusHiiiu    Larch   (LarU  xHnrka)  .  .         .  0770  l.-JT 

]Sy  Elasticity  is  understood  the  chnnjie  wliich  llie  minute  Iparta 
iiiiiy  uudei^o  in  shape  without  fracture  of  the  wood  when  an 
extei'nal  foK-e  is  exerted  ujmjii  it.  The  ehiHticity  of  coniferous  wood 
iippears  to  depend  in  ii  great  measure  on  what  is  called  "  even 
;,'niin,"  or  uniformity  in  tlie  size  and  arrangement  of  the  woml  filn-e 
which    is    greatly    dependent    on    the    rate    of    gn)wth,    and    this,    of 
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course,   is    influenced    to    some    extent    by   climate    and    environment. 

The   l)est   even-grained  coniferous   wood   has    equal  annual    rings   with 

narrow    summer    zones    and    fine   medullary   rays.      The    most    elastic 

European    coniferous    woods    are    the    Yew,  Larch,   Spruce    Fir,   Scots 

Pine  and   Silver  Fir  ;*    and  among  the   most  elastic  American  species 

are  the  Western    Larch,  southern  Pitch   Pine,  Spruce  Pine,  Noble  Fir, 

Prince  Albert's   Fir,   Douglas   Fir  and   Lawson's   Cypress.f 

Tlie  elasticity  of  tho  wood  of  the  Yew  was  observed  centuries  ago 
whidi  led  to  its  being  employed  in  making  bows  for  archery.  The 
elasticity  of  the  coniferous  woods  mentioned  above  materially  enhances 
their  utility  in  the  various  purposes  of  carpentry  to  which  they  are 
applied.  The  projH.^rty  is,  however,  most  decisively  demonstrated  by  the 
readiness  with  which  molecules  of  the  wood  receive  and  transmit  the 
vibrations  of  soiuid ;  this  is  especially  the  case  in  the  Fir  and  Pine 
tribe.  The  late  Dr.  Tyndall,  in  giving  the  results  obtained  by  the 
experiments  of  Wertheim  and  Chevandier  to  detemiine  the  velocity  of 
sound  through  different  kinds  of  wood,  showed  that  the  velocity  along 
the  fibre  of  Fir  wood  is  fourteen  times  the  velocity  in  air ;  in  other 
words,  tliat  whereas  sound  travels  under  ordinary  circumstances  through  air 
whose  temperature  is  60'  Fahr.  at  the  rate  of  1,120  feet  per  second,  it 
travels  through  Fir  wood  at  the  rate  of  15,218  feet  in  the  same  period 
of  time.  Also  tUong  the  fibre  of  Pine  wood  it  is  ten  times  the 
velocity  in  air.  He  also  further  proved  the  elasticity  of  Fir  wood 
by  a  beautiful  experiment,  by  which  musical  sounds  generated  in  one 
apartment  of  a  building  were  transmitted  through  a  long  deal  rod 
and  i>erfectly  reproduced  in  another.  J  The  high  degree  of  elasticity  in 
the  molecular  stnicture  of  Fir  and  Pine  wood  renders  it  a  suitable 
material  for  tlie  construction  of  certain  parts  of  several  musical  insti-u- 
ments,   as   tlie    violin,    piano,    etc.,    for   which   it   is   much   employed. 

The   Durability  of  coniferous  wood  is   dependent  in  some  measure 

on   its   specific    gravity,   or    the   ratio   which   the   weight   of    a   certain 

volume  of   wood  bears  to   that   of   an   ec^ual   volume   of  water,   but  no 

definite  law   can   be   formulated    from    the   relationship.      Tlie    specific 

gravity  of   the  wood   may  be   expressed   with   numerical   precision,   but 

sutticient  data  are  not  forthcoming  to  co-ordinate  with  it  the  duration 

of  time  which  wood  will  last   in   a   sound   and  useful   condition  under 

stated  circumstances,  or  when  out  of  the  reach  of  destructive  agencies. 

The  most   durable   European   coniferous   woods   available  for  utilisation 

are   the   Yew,  L^irch,  Spruce   Fir  and   Scots   Pine,  all   of    a   relatively 

high   specific  gravity ;    but   more   durable   than  either   of   them   is   the 

wood     of     the    common    Cypress    (Cupressiis    temper vir ens)    which    no 

longer    exists    in    sufficient    quantity   for    any    general    economic    use. 

Some   of   the   most   durable   and   in   some   respects    the   most   valuable 

of    the    American    coniferous    woods     belong     to     the    Cypress    tribe, 

the     specific     gravity    of    most    of    which    is    relatively     high.       The 

*  Schlich,    Manual   of  Forestry,    Vol.    V.    i).    44. 
t  .Tesup  Collection   of  Woods  of  the  United   States,   t)y   C.    S.    Sargent. 

X  Leotures   on   Sound,    pp.    41,  80. 
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southern  Pitch  Pine,  Western  Larch,  Douglas  Fir  and  Deciduous 
Cypress  yield  very  durable  timber,  the  specific  gravity  of  which  is 
high,  especially  of  the  two  first  named.  On  the  other  hand  the 
almost  wortliless  wood  of  the  Wellingtonia,  and  the  coarse-grained, 
rapidly  decaying  wood  of  Abies  concolor,  A.  Frascri,  A.  balsarnra  and 
others   have   a  low   specific  gravity.* 

Some  remarkable  instances   of    the   durability  of   the  wood   of   some 
coniferous   trees   have   been   recorded : — 

The  Deodar  pillars  of  the  gre«it  Shah  Hamaden  Mosque,  in  tlie 
capital  of  Kashmir,  ai*e  probably  more  than  400  years  old,  and  to 
all  appearances  they  are  perfectly  sound.  Some  of  the  bridges  in 
Snmagar  that  are  built  of  Deodar  timber  are  said  to  ])e  of  still 
greater  antiquity;  the  wood  of  which  the  piers  are  constructed  are 
alternately  wet  and  dry  and  apparently  suffer  no  decay,  t  A  building 
erected  by  order  of  the  Emperor  Akbar  (1542 — 1605)  was  taken  down 
some  time  between  1820  and  1825,  and  its  timber  (Deodar  Cedar)  was 
found  to  be  so  little  impaired  as  to  Ik*  fit  to  be  employed  in  a  house 
built  by  Kajah  Shah.  J 

The  gates  of  Constantinople  which  were  destroyed  by  the  Turks  in 
1453,  after  having  lasted  eleven  hundred  years,  were  made  of  the  worxl 
of  the  European  Cypress.  And  the  doors  of  St.  Peter's  at  Rome, 
which  had  lasted  from  the  time  of  Constantine  to  that  of  Pope  Eugene 
IV.  (1431 — 47)  were  of  Cy])ress  wood,  and  \vere  found  when  removed, 
to  be  perfectly  sound.  § 

Robert  Brown  of  Campster  relates  that  in  one  of  the  dark  damp 
forests  near  the  Pacific  coast  of  north-west  America,  Dr.  Cooper  saw 
tnniks  of  Tliuia  gviantea  lying  prostrate  with  several  Spnices  (Pirea 
sttrhermsj  three  to  four  feet  in  diameter  growing  on  them,  having  evidently 
taken  root  in  the  decaying  bark,  and  extended  their  roots  into  the 
ground  adjoining ;  while  the  interior  of  the  Thuia  logs  was  found  still 
sound,  although  i)artially  bored  l)y  insects.  Judging  of  the  age  of  the 
Spruces  by  the  ordinary  ndes,  these  logs  must  have  lain  hundreds  of 
years,  exposed   to   the   action  of  one  of   the  most  lunnid  of   climates.  || 

In  the  Toronto  Ghhe  of  April  9,  1863,  Mr.  W.  D.  Fenis,  writing 
from  New  Westminster,  British  Columbia,  states  that  the  tnnik  of  a 
Douglas  Fir,  showing  no  signs  of  decay,  had  l>een  discovered  partially 
embedded  in  the  earth  long  enough  to  allow  a  Hemlock  Spruce  (Tm^fa 
Albert iana)  to  grow  upon  it  which  was  fully  one  hundred  and  fifty 
years  old. 

The  })rostrate  trunk  of  a  Pmnmopiti/s  spicata  was  observed  in  a 
valley  near  Duncdin,  New  Zealand,  to  l)e  enfolded  by  the  roots  of 
three  large  trees  of  G^riseHnia  littoralis  with  tnmks  three  and  a-half  feet 
in  diameter,  which  must  have  grown  from  seed  since  its  fall.  On 
felling   these    trees   it    was    found    that    they   were    api)roximating    three 

*  The  woods  of  Thuifl  gigantea  and  Cupress^is  thyoides  have  a  low  8i)€cific  graWty, 
but   they   are   reckoned  amongst  the   most  durable  of  American   woods. 

t  Brandis,  Forest  Flora  of  N.  W.   India,  p.  519. 

X  Loudon,  Arboretimi  et  Fniticetum   Britannicum,   IV.   p.   2430. 

§  Idem.  p.  2467.  The  wood  of  Cupressus  scmpervireiis  used  in  very  old  buildings  in 
Italy  that  are  known  to  have  stood  from  600  to  1,000  yeare,  is  still  sound. 

II  Monogr.  Thuia  in  Trans.  Bot.  Soc.  Edinb.  IX.  p.  .369.  Furtlier  remarkable  instances  of  the 
durability  of  Thuia  ^^rrt/i/m  timber  are  recorded  in  *'CIarden  and  Forest,"  II.   (1889),  p.  492. 
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Innidred    years,  during    wliicli  tlie    tiinl>er   of    the    Prunniopitys   remained 
sound,  anil  was  afterwanis  split  into  jwsts  for  fencing  purposes.* 

A  piece  of  tlie  avoo<1  of  Juniperu^  oxi/cednui  was  unearthed  in  1884 
hy  ^Ir.  C  H.  Sliarnian  in  the  island  of  Madeira,  when^  this  species 
attains  tiniljer-like  size.  It  had  lain  in  the  ground  without  life  but 
undecayed,  and  liad  retained  its  peculiar  jx^rfume  during  four  Innidred 
V(?ars.  t 

The  FRAGRANCE  of  the  wood  of  many  coniferous  trees  is  powerful, 
and  generally  of  a  resinous  odour,  in  many  instances  it  is  also 
agreeable  and  even  useful.  Thus  tlie  wood  of  the  Red  Cedar,  used 
in  the  manufacture  of  pencils,  is  a  familiar  example  of  agreeable 
fragrance  without  being  too  powerful ;  the  wood  of  the  Cembra  Pine 
is  much  used  for  wainscot  ting  and  the  inlaying  of  wardrobes,  on 
account  of  its  odour  being  not  only  agreeable,  but  also  obnoxious  to 
insects.  The  woods  of  the  Deodar  Cedar,  Yellow  Cypress,  tliC 
American  Arbor  Vitic,  the  Chilian  Libocedrus  and  the  Spanish 
Juniper  are  all  agreeably  fragrant  and  more  or  less  obnoxious  to 
insects. 

The  timber  of  coniferous  trees  is  used  throughout  the  temperate 
regions  of  the  world  for  well-nigh  every  purpose  for  which  wood 
is  in  request ;  for  house-building  almost  to  the  exclusion  of  every 
other  kind ;  for  out-of-door  carpentry  of  every  description ;  for  railway 
ties  and  street  paving ;  for  joinery  and  indoor  fittings ;  for  the 
coarser  kinds  of  furniture,  boxes  for  packing,  frames  and  backs  of 
musical  instruments,  children's  toys  and  turnery.  And  within  the 
last  few  yeai-s  a  new  industry  has  arisen  which  has  for  its  object 
the  conversion  of  coniferous  wood  into  pulp  for  the  manufacture  of 
pasteboard  and  paper. 

The  coai'ser  kinds  of  printing  paper,  packing  paper  and  pasteboard 
are  made  from  wood  pulp  obtained  chiefly  from  Pine  and  Spruce  wood. 
Paper  manufactured  from  the  wood  of  the  Red  Cedar  (Juniperas 
rirffiniana)  is  found  to  be  useful  for  underlaying  caq)ets  and  for 
wrapping  wool,  fur,  and  other  articles  liable  to  be  injure<l  by  moths 
which  are  driven  away  by  the  j)eculiar  odour  of  the  wood.  The 
wood  from  which  this  paper  is  made  is  chiefly  the  waste  of  the 
jxmcil  factories. J  In  the  north-eastern  States  of  Xorth  America,  the 
u])per  part  of  the  trunk,  as  well  as  the  branches  and  chips  of  the 
Pine  and  Spnice  trees,  are  gathered  up  and  ground  into  pulp. 
Formerly  these  were  left  by  the  lumbemien,  and  by  the  middle  of 
the  following  summer  they  became  thoroughly  dry  and  afforded  the 
liest  material  for  starting  a  great  fire  when  a  careless  hunter  or  tramp 
should  happen  to  drop  a  lighted  match  ;  for  these  fires  which  have 
d(me   such   immense   injury   can   generally   be    traced    to   this   sourc(\t 

Two    methods    are    chiefly  followed    in   the   preparation   of   wood-])ulp 

*  Kirk,  Forest  Flora  of  New  Zealand,  p.  6. 
t  Oardenei-s'  Chronicle,   XXIII.   (1885),  p.  869. 
X  English  Mechanic  ex  Gardenei-s'  Chronicle,   V.  s.  3.  (1889),  p.  23. 
§  Garden  and  Forest,   I.  (1888),  p.    290. 
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the  meclmiiicul  and  tlio  chemical.  The  two  metliods  give  different 
resuhs,  the  prcxUict  of  the  ni(^chanical  being  more  granular,  whilst 
that  of  tlie  chemical  method  is  more  fibrous  and  makes  a  better  felt  ; 
the  former  product  is  termed  paper-pul}),  the  latter  cellulose.  Both 
methods  are  well  described  in  Dr.  Schlich's  "  Manual  of  Forestry,"  * 
which  the  reader  desirous  of  further  information  should  consult.  An 
enonnous  amount  of  coniferous  cellulose  is  now  prepared  both  in 
Germanv  and  in  the  United  Stiiti»s,  which  is  also  used  for  other 
purposes,  as  tubes,  vases,  laboratory  utensils,  carpets,  wax-cloth,  packing 
materials,  etc. 

Among   the     minor    products    of    the    coniferous     forest    applied    to 

economic  purposes,    the   following   are    the   most   important  : — 

Foliofje.  In  North  Carolina  Pine-fibre  matting  is  manufactured  from 
the  leaves  of  Pinus  palustris.  The  green  Pine  leaves  collected  in  the 
forest  are  first  cleaned  and  then  placed  in  a  large  iron  cylinder  set  on  end 
and  surrounded  with  steam  pipes ;  they  are  then  thoroughly  steamed, 
the  vapour  being  carried  through  pipes  into  an  ordinary  distillery  worm 
in  an  adjoining  building.  Pine-leaf  oil,  a  valuable  antiseptic,  is 
obtainetl  in  this  way  at  the  mte  of  about  one  half  giillon  for  100  lbs. 
of  leaves.  The  leaves  are  then  boiled  to  remove  the  silica  which  is 
found  in  their  outer  covering,  and  which  can  be  used  in  tanning 
leather.  The  leaves  are  next  boiled  again  and  bleached,  and  are  then 
ready  to  be  dried  which  is  done  by  machinery  ;  the  fibre  is  then 
ready  for  manufacture.  Pine-leaf  fibre  lias  been  found  valuable  by 
surgeons  in  the  treatment  of  fractures  and  in  di*essing  wounds  ;  it  is 
an  excellent  disinfectant,  and  i)robably  many  other  uses  will  be  found 
for   this   long-negl<}cted   product   of   the    Pine    forests.! 

Wood  Befu^e.  In  tlie  Landes,  Rasses-Pyrenees  and  adjacent  districts 
in  the  south-west  of  France,  an  innnenvse  quantity  of  the  wood  of 
Pinus  PuKufpt',  chiiifly  of  trees  tliat  have  been  exhausted  of 
their  resinous  products,  is  converted  into  charcoal.  Two  metho<ls  are 
followed  :  —  One,  the  more  })rimitive  and  moiv  simple  but  at  the 
Siime  time  attended  with  a  great  waste  of  material,  consists  in  setting 
fire  to  a  heap  of  the  wood  arranged  in  a  particular  manner 
and  covered  with  loose  soil,  the  heap  being  allowed  to  burn  until 
the  wood  is  carbonised  sufficiently  for  use,  wdiicli  usually  takes  from 
four  to  five  days ;  by  this  method  the  volatile  products  of  the  wood, 
as  tar,  pitch,  etc.,  are,  for  the  most  part,  lost.  The  second  method  is 
more  expeditious  and  more  efficient  in  its  action  but  far  more  costly, 
as  it  involves  the  constniction  of  an  expensive  apparatus  in  a  fixed 
stiition,  and  the  inconvenience  and  lal)our  of  bringing  the  material  to 
it  often  from  a  long  distance.  The  essential  part  of  the  apj)aratii8 
consists  of  a  large  iron  rt^tort  for  holding  the  wood  to  be  converted 
into  charcoal,  and  which  is  heated  over  a  furnace  till  the  conversion 
— usually  in  a  few  hours — is  efiected.  Connected  with  the  retort  are 
various  contrivances  for  collecting  and  condensing  the  volatile  products 
of  the  wood,  so  that  whilst  the  operation  itself  occupies  a  much 
shorter  time,    it    is   also   attended   with   a  minimum   waste    of   material. 

The  wood  of  the  stumi)s  of  Pinu^  lomji/olia  in  the  Himalayan  re^on 
and    of     Phiuti     /jahififn'ti    in     tlie     southern    Stiites     of     North    America 

*  Vol.   V.  pp.  162,  163. 
1  Garden  aii<l  Forest,   I.  (1888\  j).  469. 
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that  have  been  notched  and  mutilated  for  their  resinous  secretions,  is 
often  so  full  of  resin  that  it  can  be  used  as  torches  in  the  place  of 
candles  in  huts  and  even  in  mines.  Ltimi)-black  used  in  the  manu- 
facture of  printer's  ink  is  obtained  in  the  south-west  of  France  by 
burning  the  roots  and  stumps  of  PiniLs  Pinaster  in  closed  masonry 
chambers.  And  in  all  parts  of  the  world  where  coniferous  trees 
abound,  especially  throughout  the  sub-arctic  regions  of  Europe,  Asia  and 
North  America,  the  wood  when  not  used  for  constructive  purposes  is 
the    chief   and    often    the    sole    source    of   fuel    for   the    inhabitants. 

Bai'h\  The  l)ark  of  Ttnif/a  canaclenms  is  rich  in  tiinnin  and  it  is 
the  principal  material  used  in  tlu'  eastern  provinces  of  the  Dominion 
and  the  northern  United  Stiites  for  tanning  leather.  Tlie  bark  of 
Pinwi  low/ifoh'a  is  similarly  used  in  northern  India,  and  that  of 
Dacrydium  fuprexsiuu/n  in  Xew  Zealand.  And  along  the  inner  and 
higher  Himalaya  the  l)ark  of  A  hies  Wehhiana  is  often  used  for 
roofing   shei)herds'  huts. 

RESINOUS     SECRETIONS. 

In  the  description  of  the  anatomical  structure  of  coniferous  wood 
giA'en  in  the  preceding  pages,  mention  is  made  of  *^  resin-ducts"  or 
intercellular  passages  in  which  turpentine  is  secreted.  These  "  resin- 
ducts  "  are  widelv  distriljuted  throudiout  the  Coxifer.^c,  but  in  the 
Taxace.^^  thev  are  either  altogether  absent  as  in  Taxus,  or  thev  are 
confined  to  certain  organs  only  as  in  Torreya  and  Dacrydiuni.  In 
the  CoNiFEK.E,  more  especially  in  the  Fir  and  Pine  tribe  (Abietineie), 
they  are  found  in  all  the  organs,  root,  stem,  pith,  medullary  rays, 
bark,  leaves,  etc.,  always  following  the  direction  in  length  of  the 
organ  in  which  they  occur,  but  often  branching  ;  they  are  thence 
visible  in  transverse  sections,  in  the  leaves  as  shown  in  pages  33 — 35, 
and  in  the  young  stem  as  shown  in  Fig.  44,  page  83.  From  recent 
investigations  into  the  origin  and  properties  of  resin  by  Dr.  Heinrich 
Mayr   of   Munich,   we    learn   the   following   interesting   facts : — 

Only  in  an  invisible  molecular  form  in  the  protoplasm  can  existing 
resin  pass  into  an  int<*rcellular  space,  so  that  the  cell-wall  is  only 
]>ernieable  for  resin  so  long  as  it  is  in  proc(»ss  of  formation.  A 
secretion  of  resin  in  the  canals  or  *'  ducts "  can  only  occur  during  the 
first   year   or    two    of    the    formation    of   the   amuial    rings. 

Finished  cell-walls,  whether  lignified,  thickened  or  not,  cannot  be 
permeate<l  by  resin  so  loiig  as  the  respective  Avails  are  saturated  with 
water,  and  as  in  the  living  tree  both  saj>  and  heart-wood  art*  always 
Siiturated,  it  follows  that  all  cell-walls  of  normal  wood  in  the  living 
tree  are  alwavs  free  from  resin. 

-Vll  resin-holding  spaces  are  surrounded  by  an  imi)ervious,  continuous 
cell-tissue,  and  are  therefore  comi)letely  isolated.  The  resin  cavities  are 
entirely  closed  on  all  sides,  and  never  open  at  the  exterior  in  an  un- 
injured   tree. 

There  is  no  spontaneous  exudation  of  resin  towards  the  surface ; 
every  outflow  of  resin  is  pathological  ;  where  i/rimo  aspf^rhi  a  spontaneous 
outflow  appears   to   occur,  as  on  the  luids  and  cones  of  different  Conifers, 
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a    close    investij^ation    shows    that    it    is    connected    witli    exu(Uition     iiito 
an  interc(*llular  space,  or  caused   by  the  drying  up  of   tlie  outer  layers. 

Witli    the    conversion  of  the  siip-    into    heart-wood,  the    resin-canal.<J   ai-e 

tilled  up  by  tyloses,*  so  that   a    subseipient  flow  of    resin    from    the    sjij)- 

to  the  heart- wood  or  rire  reran  is  im])ossible.t 

The   quantity   of   turpentine   secreted   depends   much   on    the   greater 

or   less  development   of   the  summer   wood  in   or   near   which   most  of 

the   resin-ducts  are   found ;    it    is   also   greatly    influenced   by  the  heat 

or    moisture   of   the    climate,   the    former   acting   as    a   stimulant,    the 

latter   as  a   check  to  the   secretion.       The   (juality  varies  with  the  age 

and   vigour   of    the   tree,    the    humidity    of    the    atmosphere    and    the 

season  in  which  it  is  collected. 

The  Pines  in  the  Mediterranean  region,  and  especially  the  ])lant4ition8 
of  Pinua  Pinaster  in  the  south  of  Fnuice,  su})ply  tur})entine  in  greater 
<[uantity  and  of  lK»tter  (piality  than  that  obtiiined  further  north,  while 
the  Pine  forests  of  Sweden  and  Norway  sui)j)ly  only  tlu^  coarser 
products  as  tar  and  pitch.  The  turi)entine  of  American  conunerce  is 
procured  chiefly  from  the  ext*'nsive  "  Pine  liarrtMis  "  of  the  South 
Kastern  Sttites,  where,  during  the  great  heats  of  summer,  it  flows  from 
the  trees  so  copiously  as  to  re(|uire  Imt  a  comparatively  small  amount 
of  labour  to  obtain  it.  In  the  great  pine  woods  of  Canada  it  woulil 
not  at  present  re])ay  the  cost  of  collecting  for  exportiition,  in  consequence 
of  the  cheaper  rate  at  which  it  is  ])rocured  further  south.  The  C<miferje 
of  the  Himalaya  yield  but  a  small  amount  of  resinoUvS  pro<lucts  owing 
to  the  humidity  of  the  climate,  with  tlie  exception  of  Piniis  lomjifolia 
which  is  spreatl  chiefly  through  the  outer  or  tropical  mnge  l)etween 
1,500  and  6,000  feet  elevation,  where  the  greater  heat  more  than 
count(»racts  the  excessive  humidity.  And  in  J  hi  Uiin  — although  the  moi-e 
eijuable  temperature  of  sununer  and  w'inter,  es})ecially  in  the  district*^ 
of  the  greatest  rainfall,  is  favourable  to  the  nipiil  growth  of  the  trees— - 
the  resinous  products  are  not  sufficiently  abundant  to  l)e  worth  collecting. 

The  crude  turpentine  consists  of  two  principal  ingredients,  a  volatile 
oil  commercially  known  as  Oil  of  Turpentine,  and  Colophony  the 
crystallised  resin,  which  can  be  separated  by  distillation.  Oil  of 
turpentine,  a  hydron-carbon  having  for  its  chemical  formula  Cio  Hi,j 
in  its  pure  state  is  a  colourless  liijuid  of  powerful  odour,  almost 
insoluble  in  water  l)ut  dissolving  in  alcohol  or  ether  and  absorbing 
oxygen  rapidly  from  the  air,  esi)ecially  when  mixed  with  ceruse  or 
white-lead ;  it  dissolves  sulphur  and  is  a  good  solvent  for  grease. 
It  is  also  a  powerfid  solvent  for  resins  which  form  the  bases  of 
most  varnishes,  and  from  its  great  volubility,  it  (juickly  flies  off  or 
dries  away,  leavincj  a  thin  coat  of  the  varnishinj^j  substance  on  the 
surface  to  which  it  has  been  applied.  It  is  the  only  known  volatile 
oil  that  mixes  readily  with  paint  without  affecting  its  properties, 
diluting  it  so  that  it  may  flow  freely  from  the  painter's  brush,   causing 

*  For  explauatiou  of   these  processes  see      Sacli's  Text    Book    of   liotany,"  Vines'  Trans- 
lation. j».  24. 

t  Ex    (iardeneiV  Clironicle,  XIV.  s.  3  (1893),  p.  327. 
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the  paint  to  dry  rapidly.  Colophony  is  the  solid  matter  that  remahis 
after  the  separation  of  the  oil  of  turpentine ;  its  chemical  formula  is 
("20  Hi(j  0.2 ;  it  diffei's  hi  appearance  and  properties  according  to  the 
amount  of  impurities  contained  in  it ;  the  best  colophony  is  brownish 
yellow,  crystallises  in  small  rhombic  prisms,  is  insoluble  in  water,  but 
is  dissolved  in  alcohol ;  it  is  a  non-conductor  of  electricity,  and 
in   its   fossil   state  it  is  known  as  amber. 

The  principal  seats  of  the  resin  industry  are: — (1)  Districts  around 
Bordeaux  in  JTrance  which  are  covered  with  plantations  of  PiuUH  Pinaster: 
(2)  in  the  north  of  Italy  on  a  much  smaller  scale  where  Venetian  turpen- 
tine is  prepared  from  the  resinous  secretions  of  the  common  Larch  ;  (3) 
in  southern  Xorway  and  Sweden  where  the  coarser  products  as  tar  and 
pitch  are  procured  from  Pinus  sylvestris]  (4)  in  the  Pine  Barrens 
of  the  southern  States  of  North  America,  the  source  of  the  greater 
part  of  the  turpentine  of  British  conmierce,  which  is  obtained  from 
rinv.s  palustrhi  and  P.  Tceda ;  and  (5)  on  the  outer  or  sub-tropical 
Himalayan  zone  where  the  Indian  supply  is  obtained  from  rinuH 
loiigifolid.  The  modits  operandi  of  collecting  the  crude  resin  in  each 
region  is  different,  and  is  attended  with  widely  different  results. 
In  the  south  of  Fmnce  the  processes  employed  are  conducted  with 
the  greatest  economy  of  material  with  a  minimum  of  injury  to  the 
trees,  so  far  as  the  nature  of  the  operation  admits.  In  Georgia  and 
South  Carolina  the  aim  of  the  resin-collectors  is  to  obtain  the  greatest 
amount  of  crude  resin  with  the  smallest  expenditure  of  labour  and 
time,  without  any  regard  to  the  fate  of  the  trees  they  attack.  A 
comparison  of   the  two  methods  is  highly  instructive. 

Frent'h  method.  Towards  the  (uid  of  February  the  rough  out<'r  litirk  of 
the  maritime  Pine,  Pirnca  Pinaster,  is  trimmed  off  at  the  place  inteniled 
to  be  tiipped,  so  tliat  only  a  thin  layer  of  Imrk  is  left  covering  the  si\\j- 
wood,  the  part  of  tlie  tree  in  which  the  resin  is  most  abundant.  Eiirly 
in  March  an  incision  is  made  in  the  shape  of  a  longitudinal  gi'oove  of 
small  dimensions  by  a  spet^ial  instrument  called  an  ahrhotte,  much 
ri'sembliug  a  carpenter's  adze  but  smaller.  The  resin  trickl(\s  tlu'ough  the 
orifice  thus  made  in  drops  which  thicken  in  conttict  with  the  air;  one 
portion  of  it  solidifies  and  adheres  to  the  surface  of  the  groove,  th(». 
ix?mainder  flows  into  a  vessel  plac^ed  Ijelow  to  receive  it.  The  resin  ceases 
to  exude  about  the  middle  of  Octolxir  when  the  collecting  ceases,  but  it 
is  renewed  in  the  following  March  and  continued  for  several  years, 
usually  about  five,  from  the  siune  trees  ;  the  tre(^s  are  then  left  for  two 
or  more  years  untouched  when  the  collecting  is  renewed  from  a  fresh 
incision  ;  by  this  method  the  trees  retjxin  tlieir  vigour  for  many  years  and 
tlieir  timlxir  is  not  impaired.  Once  a  week  the  groove  is  freshly  cut  by 
slicing  off  a  thin  shaving  from  the  upi)er  side,  so  that  whilst  the  groove 
l)ecomes  gradually  longer,  its  width  remauis  unaltenul. 

The  crude  resin  is  collected  in  eartlien  pots  varnished  on  the  insi(l«% 
placed  at  the  lower  end  of  the  groove  and  held  by  means  of  a  zinc  collar 
fixed  across  it.     As  the  i)ot  K^comes  filled,  the  collector  em])ties  it  into  a 
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kind  of  i)anMier,  holding  about  four  and  a-lialf  gallons,  called  an  esrouaiie 
which,  when  fidl,  is  conveyed  to  reservoirs  formed  of  wood  or  l)ri<jk  let 
int<j  tlie  ground  and  dispersed  througli  the  forest.  The  solidified  resin 
adhering  to  the  sides  of  the  groove,  locally  called  Jmn'os,  is  either  mixed 
with  the  crude  resin  or  packed  8ei)arately  in  pahn-leaf  ])askets.  The 
resin  is  ladled  from  the  reservoirs  into  casks  and  conveved  to  tlie  factories 
to  l)e  converted  into  oil  of  turpentine  and  colophony.* 

American  method.  During  the  winter  a  receptacle  called  a  "  Ikjx  "  is  cut 
into  the  trunk  of  the  trees  intended  to  bi;  tiipped,  at  about  a  foot  from  the 
groinid ;  the  in(;ision  is  made  transversely  across  tlui  sU^m  and  c»bliquely 
inwards,  the  length  Ixnng  twelve  to  fourU^en  inches,  tlie  breadth  six  to  seven 
inches,  and  the  depth  about  as  much.  A  circular  space  aV)out  two  and 
a-half  feet  broad  is  then  cleared  around  the  trei*s  and  in  it  is  plactnl  a 
series  of  heaps  or  layers  of  all  the  inflammable  material  scattered  around 
which  on  the  first  dry  day  in  early  spring  is  set  on  fire,  the  object 
l)eing  to  clear  tlie  ground  of  all  inflammable  matter  from  wliicli  the 
outbreak  of  a  forest  Are  might  originate  during  the  (by  season  when  tlie 
collecting  of  the  resin  is  most  active.  Nevertheless  this  very  j)n*cauti<in 
is  often  the  cause  of  forest  flies  that  spread  for  miles,  involving  the 
irreparable  destruction  of  hundreds  both  of  young  triH»s  and  of  trees  in 
their  best  period  of  development. 

In  the  early  s])ring,  when  the  siip  l)egins  to  move,  the  process  of 
collecting  the  crude  lesiii  is  commenced  by  an  incision  Ixniig  ma<le  by  an 
axe  in  the  bark  al)out  eight  inches  long  and  two  inches  broad  above  the 
"box"  and  ])erpendicular  to  the  u])per  edge  on  each  side  at  the  angles, 
a  process  called  "cornering,"  and  the  bark  in  the  interspace  is  strip|ied 
off  from  the  sai>-wood  l)v  an  instrument  made  especially  for  the  purpose. 
Every  week  an  addional  portion  or  "chipping"  is  removed,  so  that  the 
surface  of  the  siip-wood  laid  l)are  is  constantly  enlarged.  This  "cliij)piiig" 
is  continued  from  the  middle  of  April  to  the  middle  of  Octoln'r  and  even 
into    November    when    the    weather   is   favourable.     The  "boxes"  as  they 

• 

iHicome  flUed  with  the  exuding  resin  are  emj)ti<Ml  with  an  iron  ladle  and 
the  resin  is  conveyed  to  dei)ots.  With  the  commencement  of  the  cold 
season,  the  flow  of  turi)entine  ceases  and  the  "boxes"  as  well  as  the 
spaces  above  them  that  have  been  stripi)ed  of  bark  are  freeil  of  the  resin 
adhering  to  them  called  "scrapes"  that  had  bec(mie  hardened  in  contact 
with  tli(;  air.  This  resin  is,  however,  of  little  value  on  account  of  the 
impurities  with  which  it  is  mixed. 

The  injury  done  to  the  trees  consists  not  so  much  in  the  withdmwal 
of  the  resin  itself,  as  in  the  unskilful  manner  in  which  it  is  ()l)tained. 
The  larg(»  woinid  is  soon  covered  with  fungi  and  all  sorts  of  j nitrifying 
agents  which  s])read  ra])idly  through  the  trees ;  they  are  thus  destroy tMl, 
or  as  good  as  destroyed,  even  when  they  escape  the  greatest  of  all  the 
scourges   of   American    forests — the    forest   flres.t 

*  "  Le  Pill  maritime,"  par  Riiymond  Briuiet,  Bibliotheque  dii  Cultivateur. 

t  Dr.  Heiniich  Mayr,  "  Walduiigeii  von  Nordamerika,"  pp.  53,  54.  "Of  the  ex- 
travagant methods  which  prevail  in  the  United  States,  none  certainly  exceed  in 
extravagance  that  under  which  tlie  turj)entine  industry  is  conducted  and  "there  is  no 
business  connected  with  the  j)roducts  of  the  soil  which  yield  so  little  return  in  pro- 
portion to  the  destruction  of  the  material  involved.  The  forests  of  Georgia  once  repi*esented 
fabulous  wealth  ;  they  were  not  surpassed  by  those  of  any  other  n^gion,  and  could  they 
have  been  wisely  husbanded,  would  have  made  Georgia  one  of  the  richest  States  in  the- 
Union.  The  turjientine  fainiei-s  take  everything  they  see,  and  once  the  resinous  surface 
of  the  tree  is  exposed,  the  fire  is  almost  certain  to  finish  the  damage  the  axe  has 
rommenced."— Garden  and  Forest,    Vol.    IV.    (1891)   p.   49. 
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Among  the  miiioi'  products  of  coniferous  trees  derived  either 
directly  from  the  resinous  secretions  or  in  combination  with  them, 
the   following  are   the   most   important : — 

Tar  used  in  shii)huilding  is  received  chiefly  from  the  north  of 
Europe,  of  which  tlie  Stockholm  tar  of  commerce  is  considered  the  best, 
aud  from  the  United  Stiites.  The  distillation  of  tor  both  in  America 
and  Europe  (except  in  the  south  of  France)  was  formerly,  and  i)robably 
is  still  performed  in  a  very  rude  manner,  involving  an  enormous  waste 
of  material.  "A  funnel-shaped  hole  is  dug  in  a  bank  about  six  or  eight 
feet  m  diameter  at  tlie  upper  part,  and  not  more  than  about  ten 
inches  at  the  lower.  At  the  bott(3m  of  the  hole  is  placed  an  iron 
pan  having  a  long  i)ipe  or  spout  which  is  made  to  j)ass  through  the 
bank ;  the  hole  is  then  lilled  uj)  with  billets  cut  from  the  roots 
and  bnmches  of  Pine  trees  (Pinus  sylcestris)  whicli,  after  being 
kindled  at  the  to]),  are  covered  over  incompletely  with  turf.  The 
wood  is  then  charred  from  above  downwards,  and  the  tar  mixed  with 
various  other  products  flows  off  at  the  bottoui  through  the  spout  into 
a   receiver. 

Pitch  is  prepared  by  melting  crude  resin  in  iron  pots  over  a 
steadily  increasing  but  at  first  slow  fire.  The  melted  resin  is  at  flrjst 
yellow,  then  brown,  and  lastly  becomes  converted  into  black  pitch.  In 
order  to  exi)edite  the  proc(?ss  and  increase  the  output  of  pitch,  a  press 
is  used  which  lits  in  the  pot  and  is  moved  downwards  by  a  kind  of 
screw.  The  resin,  aftc^T  the  pitch  has  been  i)ressed  out,  is  used  for 
making   lamp-black.* 

Turpentine  Paste  and  Pine  Oil  are  prepared  from  the  crude  resin  of 
Pinus  Pinaster.  The  former  is  nuich  used  in  certiiin  kinds  of 
vaniishes,  and  the  latter  for  lighting  purposes ;  also  as  an  antiseptic 
for   pr(\serving   wood    in    the    t)i)eu   air. 

Canada  Balsam  is  a  tninspareiit  stniw-coloured  resin  faintly  tinged 
with  gi*een  procured  from  the  Canadian  Balsam  Fir,  Abies  balsar/iea; 
it  has  tlie  consistency  of  honey,  With  a  pleasiuit  aromatic  odour  anil 
a  slightly  bitter  flavour.  It  is  chiefly  used  for  mounting  objects  to 
l3e  examined  under  the  microscope,  for  which  it  is  highly  suitable,  as 
it   remains   consttmtly   trans|Hirent   and    micrystallised. 

Goniferine  is  obtiiined  from  the  descending  stip  of  the  Larch  and 
other  trees  })eIonging  to  tlie  Fir  and  Pine  tribe  which  by  a  chemical 
process  can  be  transformed  into  YaniUine,-  th(i  aromatic  i)riiiciplc  present 
in  the  fruit  of  Vanilla.  Tliii  preparation  of  Goniferine  is  a  profitable 
branch    of   industry    in    North    Germany. 

Abietine  is  a  volatile  oil  obtained  from  the  resin  secreted  by  some 
of  the  Pines  of  western  North  America,  chiefly  Pinus  ponderosa  and 
P.  Sabiniana,  and  recommended  for  its  curativii  virtues,  which,  however, 
have  been  called  into  (luestion  by  the  authorities  of  the  Philadelphian 
College    of    Pharmacy,  t 

Amf)er  occurs  chiefly  in  a  bed  four  to  live  feet  thick  of  glauconite, 
geologiciilly  known  as  the  iVmber  Beds  of  Koiiigsberg.  It  is 
generally  in  small  pieces,  sometimes  colourless  but  usually  light  ycdlow; 
it  is  susceptible  of  a  good  polish,  and  when  nibbed  becomes  electrical. 
It    melts    when    heated    to    230"    C,    then    it    flumes   and    burns    with   a 

*  Schlich,    Manual   of  Forestry,    Vol.    V.    p.    109. 
t  (Jarden   and   Forest,    Vol.    X.    [1897).    p.    202. 
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bri<,'ht  flame,  and  emits  a  smell  hy  no  means  disagreeable.  It  is  usimI 
for  ornamental  jmrposes  and  for  making  amln'r  varnish.  Amln'r  i.s  tlie 
prodm't  of  coniferous  trees  wliieh  flourished  in  early  Tertiary  times, 
l)rol)ably  of  more  than  one  sjieeies  but  whicli  Ciuuiot  be  clearly 
determined.  Pieces  of  amber  have  l)een  found  in  which  aiv  prest^rveti 
entire  the  bodies  of  insects  that  inhabited  tlie  primeval  forest  formed 
])y    tln^se    trees. 

Kauri  (tuhi  is  a  semi-fossilised  tleposit  buried  at  a  depth  of 
live  or  six  feet  below  tlie  surface  of  the  ground  in  tracts  of  oi)en 
land  in  the  northern  island  of  New  Zealand  where  once  gi\*w  Kauri 
forests  (Af/athiti  aici^fralitf)  which  have  long  since  disiippeanMl.  It  is 
sometimes  found  in  large  lumj)S  but  more  frequently  in  fragments 
varying  in  size  from  tliat  of  a  hen's  Qy;g  to  that  of  a  man's  head  : 
it  varies  also  in  colour,  being  sometimes  of  a  rich  brown,  sometimes 
bright  amber-yellow  and  occasionally  almost  colourless  and  translucent, 
revealing  flies  and  small  beetles  that  have  been  enclosed  in  it  for  ages. 
The  clearest  and  UKJst  crystallinci  pieces  are  most  valued  ;  they  aix* 
carved  into  ornaments  scarcely  to  be  distinguished  from  amlxM*,  but  much 
moiv  brittle  ;    the  inferior  kinds  are   manufactured  into  varnish.* 

A  few  other  products  oidy  locally  utilised  are  noticed  ini<ler  the 
species    from    which    they    are    derived. 
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The  present  distribution  of  the  Taxace.k  and  ConifeR/E  over  the  globe 
has  resulted  from  the  gradual  geological  changes  that  have  been 
effected  since  the  first  appearance  of  a  coniferous  vegetation  in  the 
earlier  formations  of  the  Earth's  crust  ;  and  the  existing  genera 
and  species  are  believed  to  have  been  developed  in  the  course  of 
ages  from  others  that  have  long  since  become  extinct.  The  evidence 
adduced  in  support  of  this  belief  consists  in  the  fossil  remains  of 
plants  (and  animals)  found  in  the  different  strata  of  which  the  crust 
of  the  Earth  is  composed,  and  which  are  proved  to  have  been  laid 
down  slowly  by  the  action  of  water.  It  is  further  proved  that  the 
distribution  of  land  and  water  on  the  surface  of  the  globe  has  not 
always  been  precisely  the  same  as  it  is  now,  areas  which  are  now 
dry  land  having  been  at  one  time  covered  by  the  sea,  and  vur  vn^sa, 
and  also  that  the  changes  in  climate  have  been  not  less  remarkable. 
Similar  formations  and  conse([uent  changes  are  still  in  progress  on 
a  vast  scale  in  every  region  of  the  Earth,  chiefly  by  the  agency 
of  water  as  is  seen  by  the  deposits  of  layers  of  mud  and  silt 
which  are  continually  accumulating  at  the  mouths  of  the  great  rivers, 
as    the   Nile,    Niger,    Ganges,    Yang-tse-Kiang,    Mississippi,    etc.,    and 

*  Kirk,  Forest  Flora  of  New  Zealand,  p.  154. 
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which   are   brou^^ht    down    by   their   waters    in    a   state   of   suspension, 
forming  what   are   calle<l  "  Deltas." 

From  the  observed  uniformity  of  Nature's  laws  and  workings,  in 
is  reasonable  to  infer,  therefore,  tliat  a  cause  constantly  operating  in 
this  way  at  the  present  time  in  the  ease  of  the  above-named  and 
other  rivei-s,  has  also  been  operating  in  the  same  way  from  remote 
anti(piity.  In  the  couree  of  these  formations,  multitudes  of  plants* 
including  even  large  trees,  have  been  embedded  in  the  soft  deposits 
of  silt  and  mud,  and  their  remains  preserved  in  the  rock  which 
results  from  the  hardening  of  the  mud.  The  soft  and  delicate  parts 
could  not  be  i>erpetuated  in  this  manner,  and  it  is  found,  in  fact, 
that  only  the  harder  parts,  sucli  as  the  wood,  bark  and  fruits  are 
preserved.  The  softer  portions  have  been  more  or  less  quickly 
decomposed,  although  under  especially  favourable  conditions  there  has 
been  some  i)reservati()n  even  of  these  ;  they  have  in  some  instances 
left  iyiipression-fi  in  the  hardening  mud,  and  from  which  the  form  and 
even   the   species   can   sometimes   be   recognised. 

(reologists  have  classified  the  different  beds  or  strata  composing  the 
Earth's  crust  into  five  main  divisions,  and  these  divisions  are  further 
divided  into  systems,  the  systems  into  series,  sections  or  formations,  and 
these  again  into  groups  and  stages  ;  each  group  or  stage  includes 
two  or  more  zones  or  horizons  which  may  consist  of  one  or  several 
beds  or  stratii.  To  all  these  divisions  and  sub -divisions  they  have 
given  technical  names.  They  liave  also  assigned  to  them  a  chrono- 
logical order  of  formation,  not  indeed  by  referring  them  to  a 
particular  year  or  number  of  years  reckoned  from  a  fixed  epoch, 
but  from  an  examination  of  the  fossil  remains  and  from  other  data 
they  have  ascertained  which  strata  are  of  earlier  formation  and  which 
are  more  recent.  The  entire  series  of  beds  or  strata  so  classified 
and  chronologically   arranged   forms   the   Geological    Record. 

**  The  (reologictd  Reconl  is  at  the  l>est  but  au  inijHjrfect  chi*onicle 
of  tlie  g(?ological  liistory  of  tlie  Earth.  It  alx>iuuls  in  gaps,  some  of 
wliich  have  Ijeen  auised  by  tlie  destruction  of  strata  owing  to 
uietfiinorphisni,  denudation  or  otherwise.  Xevertheless,  it  is  from  this 
reeonl  that  the  progress  of  the  Eiirth  is  cliiefly  traced.  It  contains 
the  regist<'rs  of  the  births  and  deaths  of  tril>es  of  plants  and  animals 
which  have  from  time  to  time  lived  on  the  Eartli.  l*ro]>ably  only  a 
small  pro|)ortion  of  the  totiil  number  of  siKJcies  which  liave  ap[)eare(l 
in  ]){ist  time  have  bet*n  thus  clironicled,  yc^t  by  collecting  the  broken 
fragments  of  the  ivcord,  an  outline  at  least  of  the  liisti»ry  of  life 
uiHJu  tlie    P^iu'tli    can    Im*    deciphered."* 

*  Text  Book  of  Geologjr,  bv  Sir  Arcliibald  Geikie,  p.  634.  "  Uix)ii  the  leaves  of  tliut 
stone  ])ook  are  staiiU)ed  tlie  cdaractere  plainer  and  surer  than  those  formed  by  the  ink  of 
history,  and  which  cany  the  mind  back  into  the  abysses  of  jiast  time,  commred  with 
which  the  periods  which  satisfy  the  unscientific  mind  cease  to  have  a  visual  angle.  "-- 
/>/•.  John   TjfiuhiU,   in  thf  BelfnM  Adtiress. 
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The  oldest  vestiges  of  the  Vegetable  Kingdom  that  have  been 
preserved  occur  in  the  lower  stratii  of  the  Primary  or  l^daeozoic 
(Ancient  Life)  division  of  the  Geological  Record,  cidled  the  (Jambrian 
system.*  They  consist  only  of  a  few  markings  on  slate  or  sandstone 
of  marine  Algae  (8ea- weeds).  In  the  next  higher  system,  tlie  Silurian, 
the  remains  of  sea-weeds  occur  more  frecjuently,  and  also  the  earliest 
traces  of  a  higher  vegetation  represented  by  Lycopodiacege  CcluVmosses). 
In  the  Devonian  i:)eriod  which  succeeded  the  Silurian,  a  cryptogamic 
vegetation  seems  to  have  covered  the  land  in  luxuriant  abundance,  and 
with  it  Conifers  and  Cycads  make  their  first  appearance.  Fragments 
of  wood  having  the  structure  of  living  Conifers  are  found  in  every 
state  of  preservation  throughout  the  entire  series  of  geological  formations 
from  the  middle  Devonian  upwards,  and  they  begin  to  l)e  common 
everywhere  as  early  as  the  higher  members  of  the  Coal  ^leiusures.t 
These  earliest  remains  of  wood  appear  to  belong  to  primitive  Taxads  of 
which  silicilied  specimens  of  entire  stems  have  been  foiuid  in  the  (Jld 
Red  Sandstone  of  Canada  and  New  Brunswick ;  these  are  the  oMest 
known  coniferous  remains. 

In  the  Carboniferous  system  (Coal  Measures)  vegetation  attained  a 
luxuriance  equalling,  if  not  surpassing  that  at  present  existing.  Over  live 
hundred  species  of  j)lants  have  been  described,  which  may  perliaps  l)e 
only  a  fragment  of  the  entire  flora  of  that  period  but  which  never- 
theless "  is  marked  by  a  singular  monotony  of  character  all  over  the 
world  from  the  P>[uator  to  the  Arctic  Circle,  the  same  genera  antl 
sometimes  even  the  same  species  appeiiring  to  have  ranged  over  tlie 
whole  surface  of  the  globe.  It  consisted  almost  wholly  of  ^iiscular 
cryptogams  and  pre-eminently  of  Bquisetace«e,  Lycopodiaceae  and 
Ferns."  J  The  coniferous  trees  of  the  Coal  Measures  are  doubtfully 
referred  to  four  genera,  the  wood  of  some  of  them  a2)pi'oaching  in 
structure  that  of  the  Araucarias  ;  among  the  fruits,  one  is  much  like 
that  of  the  living  (Jingko.  The  supra-carboniferous  flora  is  simpler 
and  less  rich  than  that  below  ;  it  included  a  Conifer  to  which  the 
name  of  WcUchia  pinifonnis  has  been  given,  and  some  others.  In  the 
succeeding  system,  tlie  Permian,  there  is  a  marked  diminution  of  i)lant 
remains ;  it  seems  as  if  the  l^krth  were  already  exhausted,  as  one 
flora  after  another  of  the  carlwniferous  vegetation  disajjpeai-s.  Fossil 
fruits  of  (xingko  and  of  Yoltzia,  an  extinct  genus  allied  to  Cunning- 
hamia,  are  among  the  very  few  Conifers  that  have  })een  deti^cted 
in  this  system. 

A  different  vegetation  characterises  the  Secondary  or  ^lesozoic  (Inter- 
mediate Life)  Division.  In  the  Triassic  system,  the  oldest  of  the  series 
of  strata  comprisuig  it.  Conifers,  I^uisetums  and  Ferns,  some  of  them 
arlx)rescent,  were  among  the  ingredients  of  the  forest.  Of  the  Conifei*s, 
Yoltzia,  of  which  traces  have  been  discovered  in  the  Pennian  system, 
became  abimdant,  and  another  characteristii;  Conifer  was  All)ertia,  whose 
affinity  to  living  genera  has  not  been  clearly  made  out ;  Imt  the  most 
distinctive  feature  of  the  earlier  Mesozoic  ^Vges  was  the  great  development 
of  a  Cycadaceous  vegetation ;  so  typical  are  these  plants  that  the  Mesozoic 

*,  For  the  explanation  of  this  and  other   terms  of  the  like  kind  the  reader  is  refenvd  to 
text-books  of  Geology. 

t  Solnis-Laubach,   "Fossil  Botany,"  Oarnsey's  Translation,  p.  80. 

X  Sir  A.  Geikie,  Text  Book  of  Geology,  ]).  725. 
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formations  have  been  classed  as  l)eloiigin«^  to  tlie  -V«^e  of  Cyctids.*  In 
the  succeeding  system,  the  JuRussic,  consisting  of  beds  of  argillaceous 
limestones,  marls  and  clays  termed  Lias  and  (Jolite,  the  vegetation  so  far 
as  it  is  known  to  us  was  essentially  ( Tymnospevmous.  The  prevalent 
trees  of  the  forest  were  Cycads,  l)ut  associated  with  tliem  were  primeval 
forms  of  Araucaria,  Thuia  and  Pinus.  Phyllostrolms  found  in  the 
Kimeridge  Clay  of  <)r})agnoux  and  Paheocyparis  are,  according  to  Solms- 
Liiubach,  the  oldest  known  progenitors  of  the  Cypress  tribe.  Ancestral 
forms  of  Taxaceae  also  appear  distinctly  in  the  Juriissic  period  of  whitih 
the  best  known  is  Baiera,  a  genus  allied  to  (xingko,  scarcely  exceeding 
the  existing  species  in  size.  In  the  Cretaceous  system  the  earliest  known 
progenitors  of  the  abundant  dicotyledonous  trees  of  the  present  day 
appear ;  they  were  allied  to  the  Oaks,  Beeches,  Walnuts  and  Tulip-trees 
of  our  flora,  and  with  them  were  associated  numerous  Conifers  which 
spread  far  into  the  Arctic  regions.  In  the  Cenomanian  Ijeds  appear  the 
earliest  fonus  of  Pinus  that  can  be  satisfactorily  identified  as  such ;  an 
earlier  form  has  ])een  found  in  the  Rhaetic  beds  of  the  upper  Triassic 
formation,  but  it  is  not  absolutely  free  from  doubt.  All  the  Pine  cones 
Sound  in  the  Mesozoic  Age  belong  to  the  Cembra  and  8trobus  sections 
of  the  existing  Pines  ;  the  scales  of  the  cones  are  without  an  apophysis 
or  thickening  at  their  apical  end.  The  most  common  Conifers  of  the 
u})per  Cretaceous  i>eriod  were  the  ancestors  of  the  gigantic  Sequoias  of 
(California  ;  cones  of  these  are  abundant  and  are  sometimes  attached  to 
their  branches  with  foliage  which  agrees  closely  with  that  of  the  existing 
species. 

Different  phases  of  plant  life  appear  as  we  enter  upon  tlie  Tertiary 
or  Cainozoic  (Recent  Life)  Division.  The  transition  from  the  later 
Mesozoic  to  the  earlier  Cainozoic  formations  was  marked  by  great 
geographical  changes  in  AVestern  Europe  which  must  have  occupied  a 
viist  period  of  time.  The  fossil  remains  of  plants  found  in  the  Eocene 
or  lowermost  of  the  Tertiary  system  of  rocks  indicate  that  the  age  of 
Lycopods,  Ferns  and  Yew-like  Conifers  had  passed  aw^ay,  and  that  the 
threshold  of  modern  types  of  life  had  been  reached.  Ancestml  forms  of 
dicotyledonous  trees  both  evergreen  and  deciduous  were  taking  their 
place.  One  of  the  most  striking  {jhenomena  of  the  Tertiary  period  is 
the  remarkable  change  in  climate  which  the  northern  hemisphere  of  the 
globe  underwent.  "  At  the  l)eginning  it  was  of  a  tropical  or  sub-tropical 
cliaracter,  even  in  the  centre  of  Europe  and  North  America.  It  then 
gradually  became  more  temperate,  but  flowering  plants  and  shrubs 
continued  to  live  even  far  within  the  Arctic  Circle  where  then,  as 
now,  there  must  have  been  six  sunless  months  every  year.  Growing 
still  milder  the  climate  passed  eventually  into  a  phase  of  extreme  cold 
when  snow  and  ice  extended  from  the  Arctic  regions  into  the  centre  of 
Europe  and  North  America.  Since  that  time  tlie  cold  has  again 
diminished  until  the  present  thermal  distribution  has  been  reached."t 
Abundant  evidem*es  of  tliese  climatic  changes  i)resent  themselves  in  the 
fossil  remains  distributed  over  the  great  area  affected  by  them.  Trees 
allied  to  the  gigantic  Sequoias  of  California,  the  Gingko,  Thuias  and 
other  (yupressinese  flourished  in  North  Greeidand  ;  Spruce  Firs,  Pines  and 
Cypresses  in  Sj)itzbergen.  In  (jreat  Britain  during  Eocene  times, 
Cypress-like  trees  allied  to  the  Australian  genus  Callitris  were  fretpient  ; 
remains  of    a  Libocedrus,  much    like   the  L.  (hrurre^is  of  ('alifornia,  have 

*  Sir  A-  Oeikie,  Text  Hook  of  r,poloir\-,  p.   887.  t  Idem,  p.  761. 
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l>eeii  foiiiid  in  the  Thanu's  Valley,  and  of  a  true  Cypress,  Cupnttsuii 
ta.ritornfiii,  at  liournemoiitli.  Two  forms  of  a  Taxodiuin  also  occur  in 
the  Hourneinouth  l>eils,  and  also  others  that  have  Ijeeii  referred  to 
Sequoia ;  in  the  London  Clay  have  been  jn'eserved  fruits  of  a  Taxa«l 
closely  resemhling  those  of  the  (ringko ;  and  at  Alum  Bay  in  the 
Isle  of  Wif^ht  as  well  as  in  the  London  Clav  have  been  detected 
remains  of  tlu*  su1>-troi)ical  genus  Podocarpus.  Remains  of  the 
foliage  of  an  Aniucaria  occur  in  the  Freshwater  beils  of  the  Isle  of 
Wight,  and  in  the  marine  ])eds  at  Bournemouth  ;  pine  cones  in  the 
Thanet  beds  of  Kent,  at  Bagshot,  in  the  Isle  of  Wight  and  County 
Antrim  :  and  from  the  l)asidtic  formation  in  the  same  countv  and  in 
the  Isle  of  ^lull  have  been  discovered  cones  of  a  Tsuga  and  branchlets 
of  a  Cryptomeria.* 

In  the  Oligocene  and  Miocene  systems  of  the  Middle  Tertiary  in^riiHl 
are  found  large  masses  of  carlxm  deposited  in  the  earth  in  the  form 
of  beds  of  "brown  coal"  or  lignite,  which  are  chiefly  comiKised  of 
coniferous  remains  mixed  with  those  of  ancestral  forms  of  Quercus, 
Magnolia,  etc.  The  coniferous  forests  of  that  period  did  not,  therefore, 
exhibit  a  dull  unifonnity  as  is  the  case  M'itli  those  of  the  ])ivsent 
time  ;  there  was,  on  the  contrary,  an  abundant  and  cheerful  variety  of 
forms  as  is  seen  even  now  in  the  forests  of  Canada  and  in  parts  of  the 
southern  United  Stites,  thcmgh  not  to  so  gi'eat  a  degree.  There  must 
have  been  enormous  (piantities  of  resin  exuded  by  some  of  these  trees, 
which  belongtMl  to  genera  resembling  Thuia,  Cui)ressus,  Se<pioia  an<l 
Taxodium  ;  this  resin  hardened  by  external  conditions  is  now  known  as 
amber. 

Towards  the  close  of    the  Tertiary  period,  the    gradual    refrigemtion   of 
climate    already    mentioned,  reached    its   maximum.     Under    its    influence 
the    coniferous    trees   that   had  flourished  over  the  north  Temperate    zone 
and    far    beyond    the    Arctic  Circle  in  the  earlier  ages,  disiipi)eared,   "  the 
Alps  and  Pyrenees  were  loaded  with  vast  snow-flelds  fnmi  which  enonnous 
glaciers    descended    into    the    plain,  overriding    ranges    of    minor  hills  on 
tlieir  way.     The  greater  portion  of    Britiin  was   similarly  ice-covered  ;    in 
North    America  also,  Canada  and  the  eastern    States  of    the  Union   (h>wii 
to  al)out  the  39th  i>arallel    of    north    latitude  lay  under  the  northern  ice- 
sheet.'t       As   a    natiu'al  couseciuence  of   this  climatic    change,  the  former 
sul)-tropical    vegetation    of   central    and    northern    Euix>pe    and    of     North 
America    was  replaced    as    the   ice-sheet    receded    northwaixls  by  an  awtie 
and    sub-arctic  flora  which  included  but  few  coniferous    species,  but    they 
were    spread    over    large    areas.       As    we    enter    upon    the    recent    au«? 
l)re-historic    formations,    the  types    of    vegetation     become    essentially    t\w^ 
same    as    those    now    existing,  and    were    spread    over    tlie    same    regions. 
The  paucity  of    species  of  coniferous    trees  in  the  regions  aflected  by  th<* 
ice  and  snow  of    the    (ilacial    pericxl    has    remained  unchanged  excejit    by 
the  agency  of    ^lan.       The     British    flora    includes   only    three,  tlie  Yew, 
fJuniper  and  Scots  Pine;    that  of    central   and    northern   Euroi)e    includes, 
the    same    three  with    the  addition    of    the    Sjiruce    and    Silver   Firs,    tln'' 
Larch  and  the  Cembra  and  Mountain  Pines ;    and  if  we  add  to  this  area 
all  Asia  north  of   the  Himalavan  and  Hindu-Koosh  nnujes,  but  exchidint' 
China    and    Japan,    only    six    more    si)ecies    are     j^'esent    of    which    tli<* 

*  J.  Starkic  Ganliier,  British  Eocene  Flora,   Vol.   II.   pi».  20—101. 
*  Sir  A.  (".eikie,  Text  Book  of  Geolog3%  p.  884. 
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specific    rank    of    two    is    doubtful.        lu    North    America,    north    of    the 
39tli    parallel,    a    similar    paucity    of     speL-ies    exists,    the     whole    numher 
proljably    in»t   exceeiliiv^   a   dozen.       Whilst   the    coniferous    vegetation  of 
the  northern  portions  of  the  two  continents  wms  thus  att'ectetl  by  the  (xlacial 
period,  the  floras  of   the  (M)ntiguous  re;Ti()ns,  as   the    Mediterranean  Basin, 
('hina    and    Japan,    North    America    west   of    the    Kocky    Mountains  and 
south    of    the    39th    i)arallel    on  -the    east   side    were,    an    they    still    are, 
exceptionally  rich  in  coniferous   jjjenera  an<l  spei'ies.     Afuch  less  is  known 
of    the  geological    changes  that  have  taken  i)lace  in  the  south    Temperate 
zone,  but  whatever  may  have    been    their    nature,  their    influence    on   the 
vegetation,  on  account  of  the  restricted  land  area,  would  l)e  comparatively 
.small  to    what   has    taken    place    in    the    north.      As   regards    the  existing 
C/oniferpe  of    southern    lands,  none    of    the    species   cover   large  areas,  and 
the    genera    and    s})ecies    are    much    more   varied  than  in  the  north.       In 
Tasmania    the    species    are    so    local   and  present  so  few  individuals,  that 
the  island    may  be  crossed  from    north    to   south  witlumt  a  single    species 
of    the  Order    being    met  with.*       In    New  Zealand,  on  the  contrary,  the 
Coniferae   attain  their  maximum   of   numbers  in  the  southern  hemisphere, 
and,  till  recently,  the  iifteen   or  sixteen  species  which  inhabit  the  islands 
i'overed  nearly  two-thirds  of  their  area.     In  southern  Chile  a  considerable 
part  of  the    slopes  of    the    Andes  is  covered  with  a  coniferous    vegetation 
represented    by    nine    species    distributed    among    six    genera.        In    the 
trojucal    regions  of    both  hemisj)her(*s,  coniferous  trees  form  but  a  minute 
fraction    of    the    entire    arborescent    vegetiition  ;    the    few    that   occur   are 
chiefly    .l^Hlocari)s    wdiich    nowhere    form    .i    continuous  forest.       Pinus  is 
rej)resented    by  about   half-a-dozen  outlying    species    in    the    Indo-Malayan 
region  and  in  Central    America  ;     Agathis  by  nine  and  the  African  genus 
AViddrinjitonia     by     live.        Some    of    the     Australian      Araucarias     and 
i'allitrids  also  occur  w^ithin  the  Tropics. 

The  number  of  existing  genera  and  species  has  been  variously 
estimated.  The  genera  admitted  in  this  Manual  are  Taxacea?  eleven 
and  Coniferie  twenty-five  which  with  three  exceptions  in  the  Conifene 
coincide  with  those  admitted  by  Dr.  Maxwell  T.  Mastei*s  in  his  recent 
revision  of  the  two  Orders.  These  exceptions  are — the  Glyptostrobus 
of  Eudlicher  which,  following  Bentham,  is  included  in  Taxodium,  and  the 
Pseudotsuga  and  Keteleeria  of  Carriere  which  are  provisionally  joined 
into  one  genus  Abietia.  The  monotypic  Taxad,  Pherosphiera  and  the 
coniferous  genera  Tetraclinis,  Callitris,  Actinostrobus  and  Widdringtonia 
us  well  as  all  tropical  and  many  sub-tropical  species  included  in  other 
genera  are  omitted  in  the  l)ody  of  the  work  on  account  of  their  being 
unsuited  for  cultivation  in  Great  Britain.  The  following  enumeration 
of  the  species  may  be  accepted  as  approximately  correct  so  far  as  our 
present  knowledge  extends  and  subject  to  such  modification  as  the 
views  of  different  botanists  respecting  the  limitation  of  species  are 
accepted.  The  regions  are,  to  some  extent,  artificially  defined,  but  the 
limits   assigned   to   tliem   are  such    that,  with  the  exception    of   one  or 

''  Sir  J.   I).   Hooki-r,   Flora  of  Tasmanin,  p.  349. 
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perhaps   two   Pines  and   twc)   or  three  Junipers,  the  areas  mhabited   by 
the  species  do  not  overhip. 


I. — Euro- Asiatic  Eegion — 

Nortli  of  the  Alps,  Caucasus,  Hiiuhi-Kush  and 
lliuialayau  ran<^('s  and  eXchuHng  China 
and  Japan     ------- 

II. — Mediterranean  Region — 

InciucUng  Asia  Minor  an<l  tlu^  Trans-Caucasian 
provinces  of  Russia        .  -  _  -  - 

III. — East  Asiatic  Region — 

Inchiding  China,  Japan  and  the  Himalayan 
zone  north  of  the  southern  foot  hills    - 

IV. — North  American  Region — 

I'^ist  of  the  Rockv   Mountains  -  -  -  - 

« 

V. — North  American  Region — 

AVest  of  tlie  Rocky  Mountains,  and  including 
^lexit'o-         ------- 

VI. — Tropical  Regions  of  both  Hemispheres 

VII. — Australian  Regicni — 

Including  Australia  and  the  adjacent  islands 
within     the     Tropics     ----- 

VIII. — South  Temperate  Region. — 

Tncludin.i,^  Tasmania,  New  Zealand,  and 
southern    Chile       ------ 


Genem.    I  SiH*eies. 
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BOTANICAL     RETROSPECT. 

The  Conifeiiie  have  been  studied  by  many  eminent  boUmists;  the 
enumeration  of  the  most  important  of  their  labours  in  this  field  is 
given  in  the  bibliography  of  the  Order  at  the  end  of  the  volume.  The 
following  is  a  brief  sketch  of  the  various  essays  that  have  preceded 
and  led  to  the  present  chissitication. 

The  starting  iioint  of  the  nomenclature  adopted  in  this  Manual  is 
the  Gene/'a  awl  JSjfecif\*<  F/a?ifarum  of  Liiniaeus  published  in  1753 ;  in 
this  work  twenty-iive  species  of  Coniferse  are  descriljed,  which  ai-e 
distributed  among  five  geiun-a  all  adopted  from  the  older  lK)tanists  :  all 
the  memlxa's  of  the  Fir  and  Pine  tribe,  of  which  there  are  ten, 
including  the  Larch,  S[)ruce  Fir,  and  two  Silver  Fii*s  (Alnf^a  pertinata  and 
A.  balsameajy  are  ranged  under  Pinus.  The  most  important  work 
exclusively  devoted  to  the  Coniferae  immediately  following  the.  latest 
edition  of  the  Gmeva  ami  Sj>*'cieii  Planfanint  of  Linnaeus,  is  lite.  Gphus 
Phnix  of  I^uulH*rt,  of  which  the  first  volume  appeareil  in  1803,*  a 
remarkable    publication    for    that    period,    the    coloured    illustrations    still 

*  The  second  volume  was  [nililished  in  1824,  and  an  octavo  edition  of  the  whole  in  1832. 
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ranking  among  the  best  of  tlieir  kind.  Liinibert  following  Linnaeus 
included  all  the  Abietineae  under  Pinus,  as  did  Aiton  in  the  Hortiis 
Kfin- funis,  the  second  edition  of  which  was  published  in  1813.  In 
1826  was  published  Louis  Claude  Richard's  Mhnoire  tnir  leti  Coniftirea, 
edited  by  his  son.  This  classical  work  is  the  earliest  that  dealt 
scientitically  with  the  Coniferae,  and  in  it  the  foundation  of  the 
l)ivsent  systematic  arrangement  of  the  Order  is  laid.  Richard 
arranges  the  whole  Order  under  three  tril)es  (Sectiones) :  I.  Taxineae, 
including  Podocarpus,  Dacrvdium,  Phyllocladus,  Taxus  and  Salisburia, 
and  also  the  Gnetaceous  genus  Ephedra ;  II.  Cupressineae,  including 
Jiniiperus,  Thuia  (Thuya),  Callitris,  Cuj)re8su8  and  Taxodium,  the  last- 
named  founded  by  himself  for  the  reception  of  the  deciduous  Cypress, 
C'w/>/v^.^^MJ?  disfirha  of  Linnaeus.  TIL  Abietineae,  including  Pinus,  Larix, 
(Junninghamia,  Agathis  and  Araucaria ;  but  in  the  secjuel  the  Cedar, 
the  Larch,  the  Si»ruce,  Silver  and  Hemlock  Firs  are  all  described 
under  Abies.  In  the  following  year  Professor  Link  proposed  in  the 
Jtninuil  nf  ih-  Amdpimj  of  Sckwe  of  Berlin,  the  separation  from 
Pinus  of  the  Spruce  and  Silver  Firs  as  distinct  genera,  the  first  as 
l*icea  and  the  second  as  Abies ;  also  Cedrus  as  distinct  from  I^rix. 
In  18-41  Link  again  reviewed  the  Abietineae  in  Linnxjea,  Vol.  XV., 
J).  484,  and  the  genera  Pinus,  Picea,  Abies,  Cedrus  and  Larix  may  be 
Siiid  to  have  In^en  definitely  established,  although  they  were  not  taken 
up    ))v  many    of   his    successors   as    he    left    them. 

The  TAXAc^E^ias  an  Order  distinct  frcmi  the  Conifer.k  was  proposed  by 
J)r.  Lindley,  following  L.  C.  Richard's  Section  I.  in  the  second  edition 
of  his  Xafural  SyMem  published  in  1836  ;  it  was  taken  up  by  Loudcm 
two  years  later  in  the  Aj'horetum  ef  Fndicefum  Brifanninun,  but 
failed  to  secure  general  acceptance  notwithstanding  the  very  marked 
structund  differences  in  the  fruits,  foliage  and  wood  of  the  two  Ordera. 
By  nearly  all  subset  pient  authors  the?  Taxads  were  included  in  the 
Coniferae  under  the  trilx^s  Taxeae  or  Taxineae  and  Podocarpeae.  In 
the  Abietineae  of  Loudon,  Link's  Abies  and  IMcea  are  reversed,  the 
fonner  name  being  api)lied  to  the  Spruce,  and  the  latt(T  to  the  Silver 
Firs  in  accordance  with  an  unfortunate  oversight  of  Linnaeus,  who 
named  them  Pinm  AJnea  and  P.  Pirea  in  contradiction  to  the  classical 
designation  of  these  trees,  and  which  had  been  adopted  by  the  older 
botanists.  With  lA)udon  originated  that  confusion  of  Abies  and  Picea 
which  has  proved  so  irksome  to  horticulturists  and  foresters,  and  which 
was  intensified  bv  (Gordon  through  the  widelv-distrilmted  editions  of  his 
Pinetmn.  David  Don,  who  had  assisted  Lam])ert  in  the  preparation  of 
the  later  editions  of  Th*^  Uenm  Piuuf^,  established  the  tribe  Araucarijieae 
in  the?  2'ramacti(mfi  of  the  Limwan  Soriefy  published  in  1841  ;  it 
included  Araucaria  and  Agathis  (Dannnara)  previously  [)laced  in  the 
Abietineae. 

In  1842,  Spach,  a  French  lM)tanist  of  (German  origin,  removed  the 
American  White  Cedar  (Cupremua  thyoidpn)  from  Cupressus,  and 
founded  upon  it  the  genus  (jhamaecyparis*  on  the  ground  chiefly 
that  the  ovnles  of  each  fruit  scale  are  restricted  to  two,  and  the  fruit 
is  matured  the  first  vear  instead  of  in  the  second  as  in  the  true 
Cypresses.  It  Wius  afterwards  enlarge* I  by  the  iuldition  of  two  north- 
west American  species  and  the  Retinisporas  of  SielK)ld  and  Zuccarini. 
Spach's   Chamaecyi)aris   was   taken    up   by   most   subsecpient    authors,    and 

*  Hi.stoire  dcs  Vegetaux  PhaneroganiPH,  Tome  XI.  ]».  328. 
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is  still  retained  by  continental  l>ottinists.  By  Mr.  IWnthani  the  «;r(mp 
of  Cypresses  wliich  it  includes  was  made  sectional  under  Thuia  (Thuya),* 
which,    however,    has   met  with   no   acceptance. 

The  most  eminent  contributor  to  the  systematic  botany  of  tlie 
Coniferse  immediately  after  Loudon's  death  was  Stephen  Endlicher  (Vienna, 
1804 — 1849).  In  his  Synopsis  Ccmiferarum  published  in  1847  the 
CupressinesB,  AbietineaB,  Podocarj)e8e  and  Taxinese  were  raised  to  the 
rank  of  Natural  Orders  and  sulMlivided  int(3  tribes.  The  Taxodinea? 
iis  a  tribe  was  here  established;  it  included  Taxodium,  ( ilyptostrobus 
and  Cryptomeria,  but  curiously  enough,  8e(|uoia  founded  l»y  himself, 
Athrotaxis  and  Sciadopitys  are  placed  in  the  Al)ietine«e  and  groupt'tl 
with  Cvmninghamia  and  Agathis,  the  Araucarias  forming  a  separate 
tril)e.  The  genus  Pinus  is  retiiined  entire  in  the  Linnaean  sense,  but 
sul>divided  into  sections,  one  of  which  (Tsugge)  comi)rise(l  the  Hemlork 
and  Douglas  Firs,  here  se[)arated  for  the  tirst  time  from  the  S[>ruces. 
Several  generic  changes  made  by  Endlicher  have  Ijeen  universiilly 
adopted,  the  most  noteworthy  of  which  was  the  separation  of  the 
Californian  Redwood  from  Taxodium  upon  which  he  founded  the  genus 
Secpioia ;  he  also  established  the  genus  LilH)cedrus  on  Chilian  ami  New 
Zealand  sj)ecies  previously  referred  to  Thuia,  and  Widdringtonia  on 
a  group  of  South  African  species  allied  to  Callitris.  Kn<llicher  was 
followed  ])y  Carriere,  Chef  des  Pfepiniferes  du  Museum  d'Histoire  Natun^lle 
de  Paris,  who  published  a  Trait/'  Gmh^al  des  Conifkres  in  1855,  of 
which  a  second  and  enlarged  edition  ai)peared  in  1867  ;  in  this  work 
Endlicher's  classification  is  followed  in  all  its  essential  features,  but 
Pinus  is  restricted  to  the  true  Pines,  and  Link's  Abies,  Picea,  Cedrus  and 
Larix  are  kept  up,  as  is  also  (Gordon's  Pseudolarix  ;  En<llicher's  section 
Tsuga  is  raised  to  generic  rank,  for  the  Hemlock  Firs  and  two  new 
genera  are  broached  under  the  names  of  Pseudotsuga  and  Keteleeria 
respectively,  the  first  for  the  reception  of  the  Douglas  Fir,  and  the 
second  for  the  Abies  Fortunei  of  Lindlev.  The  second  editi(m  of 
Carrifere's  Traife  was  immediately  followed  by  the  ela})oration  of  the 
ConifersB  in  De  Candolle's  Prodronius  bv  Professor  Parlatore  of  Florence. 
Parlatore's  systematic  aiTangement  is  ])ased  chiefly  on  that  of  Endlicher 
with  the  divisional  names  of  a  lower  rank ;  in  the  Abietinew  Pinus  is 
retained  in  its  entirety  l)ut  divided  into  two  sul>-genei'a,  Pinus  proper 
for  the  Pines,  and  Saj)inus  for  the  remaining  s])ecies  except  the 
Araucarias  and  Agathis  which  are  also  included  in  the  Abietinese  as 
a  sul)-tril)e.  Under  tlie  Taxodineae  (Taxodieae)  are  included  all  the 
genera  at  present  contained  in  that  tribe  together  with  ( .'unninghamia 
and  Widdringtonia,  and  the  Taxaceie  as  a  whole  are  more  distinctly 
separated  from  the  Coniferae  than  by  previous  authors,  with  the 
exce])tion  of  Lindley  and  I^udon  already  mentioned. 

In  1881  was  published  the  Coniferae  worked  out  by  Mr.  IJentham  for 
the  Genera  Planfarwii,  the  most  prominent  featmv.  of  which,  jis 
distinguished  from  all.  ])revious  elal>orations,  is  the  much  simpler 
systematic  arrangement  of  the  Order,  and  which  (M)nsists  only  oi  a  ])riniary 
division  into  six  tribes,  with  a  sectional  division  of  the  more  exU^isive 
genera.  The  other  changes  made  by  Mr.  Hentham  are  chiefly  in  the 
circumscription  of  the  genera,  thus : — In  the  Cupressineae,  Widdringtonia 
(Endl.),  Tetraclinis  (Vahl.)  and  Frenela  (Mirl)el)  are  merged  into  Callitris; 
the    first    two,    liowever,    are    restored    by    Dr.    ^Masters ;    and    ThujoiKsis 

*  (Jeiicra  Plantariiiii,  Vol.  III.  ]).  427. 
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(SielH)ljl),  IJiotii  (Eiull.)  {iiul  (,'haiiiaecv])5iris  (Sj)ach.)  are  luei'ged  into 
Thuia'  (Tlniya),  but  tlie  last-named  i.s  now  reunited  to  Cupressus.  A 
few  otlier  elianji^es  made  by  Bentliam,  sucli  as  the  merging  of  Pseudo- 
larix  ((Tord.)  into  I^irix,  and  the  gnmping  of  Cephalotaxus  with  the 
Sequoias  of  California  and  the  other  Taxodinefe  are  not  in  harmony 
with  ascertiiined  faet*J  or  witli  more  recently  ac(|uired  information. 
Mr.  IJentliam  was  »iuccee<led  liy  l^rofessor  Eichler  of  JJerlin,  wliose 
elalKmition  of  the  Couiferse  W{i«  published  two  years  after  his  death  in 
Kngler  and  JVantl's  XaturUchen  PftanzpnfainUwn,  1887.  In  this  classifi- 
cation the  genera  are  arranged  in  two  ])rimary  divisions,  Pinoideae  and 
Taxoidese,  the  former  including  the  (  onifers  proj>er  and  the  latter  the 
Taxads,  thus  emphasising  the  distinction  macle  l)y  Parlatore,  but  still 
retjiining  them  in  one  Natural  Order.  The  Pinoideae  are  divided  int*3 
Abietineae  and  Cupressinese  with  several  tertiary  divisions,  and  the 
Tax()i<leaB  into  Podocarj)e8e  and  Taxese ;  the  genera  are  much  the  same 
as  in  Bentham  and  Hooker's  Geiipva  Plantanini,  but  Chamaecyparis, 
Thujopsis  and  J^seudolarix  are  retained  an<l  Pseudotsuga  is  merged  into 
Tsuga. 

In  1892  a  "(\mifer  (Conference"  was  held  bv  the  Koyal  Horti- 
cultural  Society  in  their  garden  at  Chiswick,  on  which  occasion  was 
brought  together  from  all  parts  of  (Ireat  Britiun  the  most  remarkable 
collection  of  specimens  cut  from  Taxaceous  and  Coniferous  trees  and 
shrubs  ever  witnessed.  The  inforiuiition  gained  therefrom,  and  especially 
from  the  papers  read  and  which  form  the  fourteenth  volume  of  the 
♦Journal  of  the  Society,  prepared  tlie  way  for  a  further  systematic 
revision  of  the  Order,  whidi  was  undertaken  bv  Dr.  Maxwell  T. 
Masters,  and  the  result  ])ublishpd  in  1893  in  the  tliirtieth  volume 
of  the  flournal  of  the  Linnean  Societv.  The  svstt^matic  arrangement 
there   elalM>rated  is,  with  few  deviations,  a<lopt<^d  in  the  following  pages. 
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Trees  or  shrubs  with  homomorphic,  rarely  dimorphic 
ramification.  Leaves  persistent,  rarely  deciduous.  Staminate 
Hewers  composed  of  numerous  stamens  arranged  in  a  globose 
head  or  cylindric  spike.  Ovuliferous  flowers  composed  of  few 
or  several  imbricated  scales  that  are  membraneous  or  become 
rieshy,  never  ligneous.  Ovules  erect  or  pendulous  surrounded 
at  the  base  by  a  Heshy,  rarely  desiccate  arillus  which  wholly 
or  in  part  encloses  the  ripe  seed ;  rarely  exarillate.  Maturation 
of  fruit  annual,  rarelv  biennial. 


TRIBE-SALISBURINE^. 

Flowers  di(t}cious,  rarelv  inoiKPcious.  Staineiis  nunieroua.  Ovules 
erect. 

Braiielih'ts  diiiiorphit'.    Lt^aves  ileciduous.     Stami- 
nate tiovvers  uiiibellate        -         -         _         -  1. — Ginkgo. 
Branchlets     homomorphic.       Leaves     persistent. 

Staminate  flowers  crowded  ;   stamens  capitate  2. — Cephalotaxus, 

Staminate  flowers  solitary  ;  stamens  spicate  -  .*>. — Torreya. 

(MNKGO. 

Liiiiiwus,  Mantissa,  II.  313(1771).  Parlatore,  D.  C.  Prodr.  XVI.  506  (1868).  Benthani 
and  Hooker,  Oeu.  Plant.  III.  432(1880;.  Eiohler  in  Engler  jwl  Prantl.  Xat.  PH.  Fani.  108 
(1887;.     Miisteis  in  Jouni.   Linn.  Soc.  XXX.  3  (1893j. 

Ctinkgo  is  monotypic.  The  existing  species  is  the  sole  survivor  of  an 
unknown  number  of  others  widely  dispersed  during  geological  ages  over 
what  is  now  the  temperate  and  colder  parts  of  the  iiortlierri 
hemisphere.  Fossil  remains  of  (Ginkgo  have  heeu  discoNeied  in  systems 
that  were  iu  course  of  formation  at  a  remote  epocli  of  tlie  Earth's 
history  and  which  show  conclusively  that  the  genus  is  of  astonishing 
antiquity  and  that  the  first  appearance  of  its  ancestral  form  antedates 
that  of  every  other  existing  tree  by  icons  of  time.  The  Ginkgo  thus 
presents  to  us  a  glimpse  of  at  least  one  form  of  vegetation  that 
flourished  on  the  Eartli  wlien  it  was  inhabited  by  unwieldy  Icthyosauri, 
giganiic  toads  and  monster  iJeinotheriums  ages  l)efore  Man  entered 
upon  his  inheritance.  If  the  association  of  the  Ginkgo  with  the  remote 
Past  is  of  a  kind  to  excite  wonder,  its  recent  history  is  scarcely  less  a 
subject   for   surprise,  for   the   origin  of   the  existing  species  is  shrouded 
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in  iiij'slery  iiB  nlisciire  aa  that  of  its  remote  iiiicestoi-a.  Its  liaijiiat  is 
pmelically  unknown;  no  natnralist  can  say  that  lie  has  seen  it  in  a 
^\ild  state  and  lijpoUiesis  alone  suf^ests  that  it  may  ])03sibly  be  found 
wild  in  --ome  nnexploied  district  in  eastern  Mongolia.*  For  oentnries 
It   h\f    lieLii    pre'sened   'ih\c    Ii>    the    Cliinese    and  Japanesi?    wliii    by 


a?80<.iiaiing  it  with  their  religious  worship  and  planting  it  near  their 
shrines  and  temples,  liave  invested  it  with  a  kind  of  sanctity  that  has 
contribnted  immensely  to  its  preservation  amidst  a  tlense  popnlatioii 
aiming  whom  the  struggle  for  existence  has  long  Iieen  of  an  acute 
■  A  iTicsiit  coiimimiicdtiou   rroiii  tlie  Fur  East  luint-s  tn  tliu  |iroWbilily  •>{  tbt  (iiiikKO 
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kiiid,  and  whose  resources  of  fuel  and  timber  have  always  been 
extremely  restricted.  Thus  preserved  "it  stands  alone,  a  perfect 
stranger,  in  the  midst  of  recent  vegetable  forms." 

The  name  Ginkgo  wjis  adopted  by  Linnaeus  from  Kseinpfer,  the  tirst 
Pluropeun  naturalist  wlio  sjiw  and  described  the  tree;  but  Hir  J.  E.  Suiith 
altered  the  name  to  Salisburia  in  compliment  to  K.  A.  Salisbury,  a 
j)r(miinent  British  bottmist  of  tlie  early  part  of  the  nineteentli  century, 
on  the  ground  that  it  was  eciually  uuc.outh  and  barbarous.  The  alteration 
Avas,  however,  soon  afterwards  objected  to  by  the  elder  I)e  Canilolio  as 
openiuf^  a  door  to  the  needless  multipHcatioii  of  names.  The  original 
name  is  now  almost  univei-ssilly  at^ceptcd. 

Ginkgo  biloba. 

A  tiill  tree,  50 — 100  feet  high,  with  a  cyiindric  or  slightly  tapering 
trunk  and  alternate  or  scattered  horizontal  branches ;  the  secondary 
branches  and  especially  the  brancldets  usually  irregularly  disposed. 
Bark  of  trunk  and  primary  branches  rough,  more  or  less  fissured  in 
old  trees,  dull  greyish  brown  ;  of  l)ranchlets,  i)ale  ash-]>rown  and 
smooth.  Leaves  deciduous,  in  fascicles  of  three — five  or  more  <»n 
short  alternate  **  si)ui's,"  variable  in  size  ;  the  footstalks  1  —3  inches 
long,  terete;  on  the  dorsid  and  farrowed  on  the  ventral  side ;  the  lamina 
a  fan-shaped  eximnsion  2 — 3  inches  })road,  of  leathery  texture  and  dull 
green  colour,  with  numerous  veins  of  nearly  eipial  size  divei'ging  from 
the  top  of  tin;  petiole  and  not  connecttnl  by  lateral  reticulations ;  the 
blade  is  rendered  two-lo]>ed  by  a  cleft  in  the  apical  margin  which  varies, 
much  in  depth  according  as  the  leiives  are  on  sterile  or  fertile  branches, 
being  very  shalK)w  or  almost  oblitenited  on  the  latter.  •  Inflorescence 
dioecious.  Stiuninate  flowers  suV)-penduIous  in  umbels  of  three — six  on 
the  ends  of  short  arrested  branchlets  or  "  spurs,"  and  intermixed  with 
leaves ;  anther  lobes  two,  pendulous  and  divergent.  ( )vuliferous  flowers, 
in  i)airs  on  the  apex  of  slender  footstiilks,  each  flower  consisting  of  a 
single  erect  ovide  arising  from  a  (uiivshaped  dilatfition  of  the  axis. 
Fruit  drupe-like,  the  fleshy  outer  covering  of  a  greenish  orange  colour 
enclosing   a    hard    woody    mesocarj)   or   shell    that    contains   the    seed.* 

Ginkgo  biloba,  Liiin«?us,  Mantissa  /or.  cit.  supra  (1771).  Thunberg,  Fl.  Jap.  SoS 
(1784).  Carri^i-e,  Traits  Conif.  ed.  II.  711.  Pailatoi-e,  D.  C.  Prodr.  XVI.  50(5. 
Siebold  and  Zuccaiini,  Fl.  Jap.  II.  72,  t.  136.  Mastere  in  Jouni.  Linn.  Soc. 
XVIII.  500;  and  Joiini.  R.  Hort.  Soc.  XIV.  210.  Beissner,  Nadelholzk.  189, 
with  tim. 

Salisbiiria  adiantifolia,  Smith  in  Trans.  Linn.  Soc.  III.  330  (1797).  Aiton,  Hort. 
Kew.  cd.  2,  Vol.  V.  304  (1813).  Loudon,  Arb.  et  Fnit.  Brit.  IV.  2094  (1838),  with 
figs.     Endlicher,  Synops.  Conif.  237(1847).     Gordon,  Pinet.  ed.  II.  373(1875). 

Eng.  Maidenhair-ti-ee.  Fr.  Arbre  aux  quarante  ^ciis.f  Germ.  Ginkgobaunu 
Ital.  Albero  capilvenere.       Jap.  Icho. 

The   following   varieties   are   occasionally   seen    in   cultivation  :— 

mACrophylla. — Leaves  mnch  largi^r  than  in  tlie  common  form, 
and    often    divided     int<j    three — iive    lobes    which    are    oecasionallv   suh- 

■ 

divided    into    smaller   lobules. 

*  The  ripe  seeds  of  Ginkgo,  Ce])halotaxus  and  Torreva  have  a  close  structural  resemblance 
to  each  other  and  to  Cycas.  Thest?  genera  therefore  form  one  of  the  links  connecting  the 
Cycads  with  the  Taxaceap. 

t  The  origin  of  this  curious  name  is  related  by  Loudon  in  the  Arboretum  et  Fruticetuni 
Britannicum,  IV.  2096. 
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pBIldula. — Bmnclips    mon^    or    less    pendulous,    but    sometimes    oiriy 
slightly   (ieflexed.       Of   slower   growth    thau    tlie    common    form. 

V&ridg&ta. — Leaves    lilotched    and    streaked    with    pale    yellow. 

In   Japan    the   Ginkgo   attains    a   very   large   size    and    li^'es   to  an 

nnknown   age  ;    trees  fully  100    feet   high  with   ina.ssive  trunks   six  to 

sev^en    feet    in    diameter    are    to    be    seen    in    the    neighbourhood    of 

temples  at  Tokio.      In  Europe  some   of   the   oldest  trees  have  attained 

a   still   greater  height,   but   the   trunks   are   smaller.      Both  in   Europe 

and     North    America     the     Ginkgo    has    proved     t^uite    hardy,    often 

thriving   under   the  most   trying   conditions   of   climate,  a   circumsUmee 

which   seems   to  contirm   the   hypothesis    of    its    northern   origin.      As 

a     picturesque     tree     it     is     unrivalled,    whether     standing     alone     or 

associated   for    contrast   with   othere   of   dififerent    genera.      Its    usually 

straight,   erect   trunk   is   furnished   with   short   branches,  of   which   the 

lower  ones  spread  horizontally ;   but  when  from  any  cause  the   growth 

of     the    principal    axis     is    arrested    the    primary    branches    lengthen 

considerably,    and    the    tree     presents    a    nnich    broader    outline.       In 

summer,   its   curious   Maidenhair-like   leaves   impart   to   it    a   light   and 

airy   aspect ;    but  it   is   in   autumn,  when   the   foliage  takes   on   a   rich 

golden   hue   that   the   beauty  of   the   Ginkgo   is   most  conspicuous,  and 

for   that   reason  alone  it  should   have   a   place   in   every   garden  where 

space   permits ;   the  defoliation   is,  however,  often  very  rapitl  especially 

when   the   weather    is    stormy.      It    is    one   of    the   best   of   trees    for 

planting   in   crowded   towns,  its   thick   leathery    leaves   covered   with   a 

tough   resisting  skin   enabling   it   to   withstand    the   injurious   effects   of 

smoke   and   other  atmospheric   impurities. 

The  secular  history  of  the  Ginkgo  dates  only  from  the  beginning  of 
the  eighteenth  century.  It  first  became  known  to  Eurojieans  through 
Engebert  Kasmpfer,  who  visited  Japan  in  1690  in  the  capacity  of 
physician  to  the  Dutch  Embassy,  and  who  pubhshed  a  liguiv "  and 
descripti(m  of  the  tree  in  his  "Amoenitjites  Exoticap,"  wliich  appeartnl  in 
1712.  ^luch  uncertainty  exists  as  to  the  juvcise  date  of  its  introduc- 
tion into  Europe  ;  according  to  Loudon  it  is  ])elieved  to  liave  been 
introduced  hito  Holland  some  time  between  1727 — 1737,  tliis  hy])otliesis 
being  founded  upon  the  sui>])ose4l  iige  of  a  tree  in  the  Botanic  (iarden 
at  rtrecht.  Its  introduction  into  (ireat  Britain  is  stated  by  the  same 
authority  to  have  been  in  1754  or  a  year  or  two  eadier,  l)ecause  in 
that  year  Mr.  John  Elhs,  F.R.S.,  a  London  merchant  and  correspondent 
of  Linilaeus,  informed  the  latter  tliat  tliere  were  plants  of  tlie  (nnkgo 
in  the  nui*sery  of  Mr.  »James  (Jordon  at  Mile  End.*  ITp  to  the  end  of  the 
eighteenth  century  it  ccmtinued  to  be  very  scarce  in  Europe  ;  seeds  were 
procurable  with  extreme  difticulty,  and  propagation  was  effected  chiefly  by 
cuttings  mid  layers.  The  first  tree  that  was  observed  to  flower  in  this 
counti'y  was  one  in  the  Royal  (iardens  at  Kew  in  1795,  wliicli  had 
been  traintnl  tigainst  a   wall  ;    the    flowers    were   all  stjiminate,    and  during 

*  Arboretum  et  Fnitioetuni  Kritanniouni,   IV.  2095. 
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tlie  next  tAventy  years  every  tree  observed  to  flower  iu  Europe  was  of  the 
siime  sex.  At  length,  iu  1814,  tlie  elder  I)e  Caudolle  detected  ovuliferous 
flowers  on  a  tree  near  (reueva,  and  su})se(iueutly  cuttings  from  this 
tree  were  distributed  among  the  Botanic  Gardens  of  Europe,  and  in 
places  male  trees  were  grafted  witli  them  and  they  afterwanls  bore  fruit. 
In  the  Botanic  (lardeii  at  Vienna  the  bud  of  a  female  tree  was 
grafted  on  a  small  male  tree,  and  a  laterjil  bmnch  was  developed  from 
it ;  at  the  present  time  it  is  a  largt^  tree  with  a  number  of  branches 
bearing  staminate  flowers  and  a  large  l)ranch  l)earing  ovuliferous  flow'ers. 
The  most  notable  thing  about  the  tree  is,  that  the  grafted  l)ranch 
follows  a  course  of  development  which  is  obviously  different  from 
that  of  the  stock.  Every  year  in  the  spring  it  puts  fortli  foliage 
about  fourteen  days  later  than  the  male  Immches,  and  in  the  autumn 
the  leaves  are  still  green  long  after  the  rest  have  turned  yellow  and 
for  the  most  part  fallen  off.*  In  (rreat  Britain  tlie  practice  of  grafting 
trees  of  one  sex  with  scions  of  the  other  ai)pears  to  have  l>een 
genendly  neglected,  and  in  consequence  a  Oinkgo  tree  in  fruit  in  this 
country  is    rarely    if  ever   seen. 

Not  much  can  be  said  of  the  economic  value  of  the  (xinkiri). 
Kaempfer  records  in  his  "  Amcenitates  "  that  the  nuts  were  higldy  esteemed 
>)y  the  Japanese  and  eaten  as  a  dessert,  a  practice  which  has  continued 
down  to  the  present  time.  The  fleshy  covering  has  a  rancid  and 
disiigreeable  <j<lour,  and  the  flavour  of  the  kernel  is  by  no  means 
inviting  to  the  European  taste.  The  timber  is  not  known  to  be 
applied  to  any  economic  purjiose  ;  the  wood  is  yellowish,  soft  and 
brittle,  and    destitute  of    resin. 

CEPHALOTAXUS. 

Siebold  and  Zuccarini,  Fl.  Jap.  Fam.  Nat.  II.  108  (1842).  Eudliclier,  Syuops.  Couif. 
237  (1847).  Parlatore,  D.  0.  Prodr.  XVI.  502  (1868).  Beiitliam  and  Hooker,  (ien. 
Plant.  III.  430  (1881).  Eichler  in  Engler  and  Prantl.  Nat.  Pfi.  Fani.  109  (1887). 
Masters  in  Journ.  Linn.  Soc.   XXX.  4  (1893). 

Isolated  as  the  Gingko  is  amidst  all  existing  vegetable  forms,  traces 
of  its  relationship  with  some  of  them  are  not  entirely  wanting ;  such 
traces  are  found  in  Cephalotaxus ;  they  are  seen  in  the  structure  of 
the  fruit  which  closely  resembles  that  of  (lingko  in  the  following 
characteristics  : — 

The  fruits  of    both   genera   are    destitute    of    an    aril,    its    place    l)eing 

taken   bv    the  testa    of     the    seed    which    becomes    succulent.       The    seed 

or  nut  which  is    enclosed   in    a   hard     ligneous    shell,    is    covered   wdth    a 

brow^n     membrane     the     lower     half      of      which    is      adherent     to     tlu^ 

shell.      There  is   also    a  well-marked    i)ollen    chamber   in    the  nucellus   of 

the  seed.t 

Five   or   six   species   of   Cephalotaxus  have    been   described,  but  they 

are   not   differentiated   by    very    definite   characters.       Their   habitat   is 

confined    within   a   somewhat    limited    area   in   eastern   Asia   including 

Japan,  a  part   of   China   and  the   eastern  Himalayan   zone  where  they 

*  Kerner's  "Natural  History  of  Plants,"  Oliver's  Tianslation,   Vol.   II.  p.  .'>72. 

t  Masters   in  Joiini.  Linn.  Soc.  XXX.  he.  cit. 
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form   low   evergreen   trees   or   shrulKS  of   Yew-like  aspect.     The   generic* 
eharactei'S  may  be  thus  formulated  : — 

V 

Flowers  dicecious,  in  axillary  heads.  Staniinate  floweiv,  su])sessile  or 
sliortly  pedunculate,  the  }>eduncle  sheathed  h}'  iiiihricating  swUes,  the 
capituluni  consisting  of  f«mr  —  six  stjunens,  each  enclosed  hy  a  hroad 
scale-hmct.  Anthers  three-lohed,  pendulous  from  the  apex  of  the 
stiiniinal  leaf. 

Ovuliferous  flowers  |»edunculate,  composed  of  scale-like  indn'iciited  hmets 
that  become  more  or  less  fleshy  at  the  base  and  form  a  cup-shaped 
cavity  whidi  bvars  two — three  ovules. 

Fruit  drupe-like,  ovoid  or  sul>-glolH>se  ;  testii  succulent  with  a  leathery 
skin  enclosing  an  almond-sha])etl  seed  with  a  haixl  ligneous  shell. 

The   hardy  Cephalotaxi   are   referable   to   three  fairly  distinct  species 

coimected    by   intermediate    forms    that    have   resulted   from   hybridity. 

They   should   be   planted    in   shade,   their   foliage  then  retains   its  deej> 

lustrous   green    as    well    as     its    persistency ;    when   fully   exposed    to 

the    sun     the    leaves    often    become    discoloured    and    unhealthy    and 

soon   fall   ofl'.       Besides    being   shaded   they   should   be   sheltered    from 

cold   winds,  and  the   soil   in  which    they   are   planted   should  be   moist 

but    sufficiently    drained.        Under    these     conditions     alone     do     thev 

appear   to   thrive  in  Great  Britain. 

The  generic  name  ('ephalotaxus  is  derived  from  ice^aAiy  (liead)  and  ra£oc 
(the  Yew),  in  allusion  to  the  form  of  tlie  flowei*s  and  the  Yew-like 
aspect  of  the  sj secies. 

Cephalotaxus    drupacea. 

A  low  shrub  or  l)ushv  tree  varvin^r  in  heii'ht  from  '2  — 20  or  more 
feet,  accoixling  to  the  situation  iu  which  it  is  gi'owing.  In  British 
gardens  a  low  sjU'eading  bush  rarely  exceeding  5  feet  high.  liark  of 
branches  reddish  lu'own  marked  l)y  narrow,  longitudiual  out-growths 
decurrent  from  the  l)ases  of  the  leaves,  the  herbaceous  sh<K)ts  yellowi.sli 
green  with  the  out-growths  more  prominent.  Branchlets  disticlious 
and  mostly  opjiosite  ;  buds  very  suiall,  witli-  thick,  ovati*  keele<l  [wrida*. 
Leaves  pseudo-distichous,  sliortly  petiolate,  linear,  mucronate,  scarcely 
Uipering  towards  the  apex,  slightly  recurved,  0'5'-  l'2ii  inch  long,  gKis.<- 
green  with  a  median  keel  alxive,  muc'h  jjaler  l)eneath  with  darker  lines 
at  th^  margins  and  midrib.  Stiimiuate  flowei-s,  shortly  stidked,  alnnit 
0*2  inch  in  diameter,  usually  in  pairs  along  the .  undei*side  of  sh(H>ts 
of  the  i>recediug  year  and  close  to  the  axils  of  the  leaves.  Fruit 
ellipsoid,  contracted  at  the  bas^d  end,  1*5  inch  long  and  0-75  inch  in 
<lianu*ter  at  the  broadest  part  ;  chestnut-brown  where  mature. 

CenhalotAxus  dnipa(H>a,  Siel»old  and  Zuecarini,  Fl.  Jaji.  II.  66,  t.  130,  131.  {1842;. 
Eiidliclier,  Sviiops.  Conif.  239.  Carriere,  Traite  Coiiif.  ed.  II.  720.  Parlatore. 
D.  C.  Prodr."^  Xyi.  504.  (Joi-doii,  Pinet.  ed.  II.  67.  Beissner,  Nadelholzk.  183. 
Mastei-s  in  Jourii.  Liim.  Soc.  XVIII.  499;  Card.  Cliron.  XXI.  (1884),  p.  113; 
and  in   .Touni.  R.   Hort.  Soc.  XIX.  201. 

CcplmloktcaH  dnqytfcm  is  widely  distributed  over  the  mountains  of 
Japan  from  southern  Hruido  to  central  Yeso,  with  a  vertical  range 
of   from    1,000    to   »»,000    or    more   feet,  in   places    forming   a   part   of 
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the  undergrowth  in  woods  composed  of  jVIaples,  Cryptomeria 
and  (-ypress.  At  and  near  its  nortliern  limit  it  is  a  low 
shapeless  busli  sncli  as  it  is  usually  seen  in  Great  Britain ;  on  tlie 
Hakone  mountains  it  forms  a  bushy  tree  20  to  25  feet  high^  It 
w^as  introduced  to  the  Botanic  Garden  at  Leido  (Leyden)  about 
the    year    1829    by   T)r.  Siebold. 

Cephalotaxus    Portunei . 

In  Great  Britain,  a  shrub  or  low  tree  not  exceeding  20 — 25  feet  high, 
the  trunk  usually  forked  or  divided  into  three  or  four  ascending  stems 
at  a  short  distance  from  tlie  ground,  the  outer  bark  peeHng  off  in  flakes 
exposing  a  reddish  brown  inner  cortex.  Primary  branches  in  pseudo- 
whorls  of  three — four,  spreading  or  ascending ;  braiichlets  distichous  and 
opposite.  Buds  ovoid-conic,  acute,  0*2  inch  long ;  perulae  ovate-lanceolate, 
keeled  and  with  a  mucronatc*  tip.  Leaves  pseudo-distichous,  linear, 
acuminate,  1'5 — 3  inches  long,  falcately  curved  and  recurved  at  the  tip^ 
dark  gi'een  with  a  median  line  above,  paler  with  a  naiTOw  keel  beneath. 
Staminate  flowers  0*25  inch  in  diameter,  in  pairs  in  the  axils  of  opposite 
or  nearly  opposite  leaves.  Fniit  ovoid-elliptic,  1-125  inch  long  and 
0*75  inch  in  diameter  at  the  broadest  with  a  dull  chestnut-brown  skin 
when  mature. 

Cephalotaxus  Fortunei,  Hooker,  W.  iu  Bot.  Mag.  t.  4499  (1850).  Caniere,  Traite 
Conif.  ed.  II.  718.  Parlatore,  D.  C.  Prodr.  XVI.  503.  Gordon,  Pinet.  ed.  II.  68. 
Masters  iii  Gai-d.  Chron.  XXI.  (1884),  p.  114  ;  and  in  Joura.  R.  Hort.  Soc.  XIV. 
201.     Beissner,  Nadelholzk.  183,  with  fig. 

This  was  introduced  in  1849  by  Robert  Fortune  who  discovered  it  in 
the  province  of  Shan-si  in  north  China  while  on  a  mission  to  that 
region  for  the  Horticultural  Society  of  London  and  who  stated  that  the 
tree  grew  to  a  height  of  from  40  to  60  feet.  As  seen  in  the  gardens 
and  shrubberies  of  Great  Britain,  it  is  the  most  distinct  of  the  three 
species  described  in  these  pages,  but  although  it  has  been  in  our  midst 
half  a  century,  the  height  of  the  oldest  specimens  scarcely  exceed 
20  feet,  and  they  have  for  the  most  part  an  unshapely  form  on 
account  of  irregular  branching.  Younger  specimens  growing  in 
shade  in  favourable  situations  are  more  ornamental;  they  take  the 
form  of  a  plumose  bush  well  furnished  with  bright  foliage,  and  afford 
a  pleasing  contrast  with  their  surroundings.  Cephalotaxm  Fortnnei, 
in  common  with  several  plants  included  in  other  Orders,  commemo- 
rates one  of  the  most  successful  botanical  and  horticultural  collectors 
of  his  time. 

Robert  Fortune  (1812—1880)  was  a  native  of  Berwickshire,  and  was  educated  at  the 
parish  school  of  Edrom.  Showing  an  early  preference  for  gardening,  he  served  an 
apprenticeship  in  private  gardens  and  afterwards  in  the  Botanic  Garden  at  Edinburgh 
where  he  remained  beti^'een  three  and  four  years.  In  1841  he  came  to  London  on 
being  appointed  a  foreman  in  the  Garden  of  the  Horticultural  Society  at  Chiswick, 
and  two  years  later  he  was  commissioned  by  the  Society  to  proceed  to  China  to  collect 
plants.  He  arrived  in  China  in  July  1843  and  at  once  entered  upon  that  career  of 
collecting  which  after^vards  proved  so  fruitful.  He  \'isited  Hongkong,  Macao  and 
Canton,  and   thence   proceeded   northwards   to   Chusan   and   Shanghai,  and  in  1844  he 

I 


114  CEPHALOTAXUS     PBDUNCULATA. 

visited  the  tea-growing  district  of  Ningpo  where  he  remained  some  time  investigating 
the  Tea  culture  and  the  pi*oce88  of  manufacture.  He  returned  to  England  with  his 
collections  in  1846,  and  was  shortly  afterwards  appointed  to  the  Curatorship  of  the 
Chelsea  Botanic  Garden  which  he  gave  up  in  1848  that  he  might  accept  an  offer  of 
the  East  India  Company  to  proceed  again  to  China  to  collect  Tea  plants  and  seeds  for 
transmission  to  India.  The  mission  was  eminently  successful ;  in  1851  lie  brought  to 
Calcutta  2,000  young  Tea  plants  and  17,000  germinating  seeds  with  which  he 
proceeded  to  the  north-west  provinces  where  he  may  be  said  to  have  laid  the 
foundation  of  the  important  Tea  industry  of  India.  Continuing  in  the  service  of  the 
East  India  Company  he  revisited  China  in  1852  and  remainea  in  the  countrv  three 
years  investigating  the  Tea  and  Silk  industries  and  especially  the  Chinese  methods  of 
horticulture,  of  which  he  lias  given  some  curious  and  intei-estiug  accounts  in  the 
"Gardeners'  Chronicle."  In  1858  he  again  set  out  for  China,  this  time  in  the  service  of 
the  American  Government,  and  in  1860  he  visited  Japan  whence  he  returned  to 
England  in  1862.  During  his  long  and  difficult  joumevings  in  the  Far  East  "his 
adventures  were  full  of  romance ;  whether  feasting  with  Mandarins,  enjoying  the 
hospitality  of  Buddhist  priests,  battling  with  the  swarming  natives,  lighting  single- 
handed  with  pirates,  or  gaining  admission  to  Loo-Chow  in  the  guise  of  a  Chinaman, 
he  seemed  to  have  exercised  eqvuil  energy  and  sagacity."  He  published  an  account  of 
his  travels  in  three  works  entitled  "Three  Years'  Wanderings  in  the  North  of  China, 
1847,"  "A  Residence  Among  the  Chinese,  1857,"  and  "Yeddo  and  Peking,  1865"; 
these  books  are  remarkable  for  the  picturesque  and  natural  way  in  which  he  describes 
what  he  saw.  Many  of  his  introauctions  have  found  their  way  into  every  garden 
worthy  of  the  name  throughout  the  civilized  world  and  where  they  are  recognized  as 
among  the  most  pleasing  ornaments.  The  principal  coniferous  trees  introduced  by  him 
were  CryfUyineria  japonica,  Lartcopsis  ITctftip/erif  Cepfudotaxus  Fortuiieiy  Pinus 
Bungeana,  Thuia  japonica  and  Cupressus  fuwhris.  Amount  flowering  shnibs  Pceonia 
MotUan,  Viburnuin,  plicaturn,  Jasminum  nudi/laruvif  iHervilla  (Weigela)  rosea, 
Forsythia  mridissinui  and  Trachetospennum  jasitiinoid^s  deserve  especial  mention  ;  and 
of  herbaceous  perennials  Anemone  japonica,  Dicenira  spectaJnlis  and  CamjMiniUa  nobilis 
will  always  retain  the  high  place  they  now  occupy.  —  Gardeners'  Chronicle,  XIII. 
(1880),  p.  487. 

GephaJotaxus    pedunculata . 

A  low  tree  with  a  dense  head  and  sub-pendulous  branchlets.  In 
Great  Britain  a  spreading,  bushy  shrub  of  larger  dimensions  than 
C.  drupacea.  Bark  of  branches  reddish  brown,  smootli,  t^xcept  wliere 
marked  by  the  scars  of  the  fallen  leaves  ;  l)ark  of  branchlets  j^reen, 
ridged  and  furrowed  by  cortical  out-growths  decurrent  from  the  l>ases 
of  the  leaves.  Buds  conic-cylindric  ;  pendae  ovate,  acute,  keelecl,  free 
at  the  apex,  reddish  brown.  Leaves  subsessile,  pseudo-distichous,  linear, 
slightly  tapering  towards  the  apex,  1 — 2  inclies  long,  dark  green 
witli  a  thin  median  keel  above,  much  paler  and  marked  with  darker 
lines  at  the  midrib  and  margins  below.  Sttiminate  flowere  distinctly 
pedunculate,  about  0*5  inch  long,  both  peduncle  and  capitulum  sheatlied 
by  scale-like,  ovate  bracts  that  are  gradually  larger  upwards.  Fruit 
ellipsoid,  about  an  inch  long,  suspended  from  a  short,  deflexed  foot- 
stalk sheathed    by   a   few    scarious   bracts. 

Cephalotaxus  i)edunculata,  Siebold  and  Zuccarini,  Fl.  Jap.  II.  67,  t.  133  (.1842). 
Endlicher,  Synops.  Conif.  238.  Carrike,  Traite  Conif.  ed.  II.  716.  Parlatore.  D.  C. 
Prodr.  XVI.  503.  Gordon,  Pinet.  ed.  II.  69.  Masters  in  Gai-d.  Cliron.  XXI. 
(1884),  p.  113;  inJoum.  Linn.  Soc.  XVIII.  499  ;  XXII,  201,  with  fig.  ;  and  in 
Joum.  R.  Hort.  Soc.  XIV.  201.      Beissner,  Nadelholzk.  180. 

Taxus  Harringtoniana,  Forbes,  Pinet.  Wobura,  217,  t.  66. 

var.  — fastigiata. 

A  broadly  columnar  shrub  resembling  the  Irish  Yew.  Branches 
erect,    more    or     less     appressed     to    the    stem  ;     branchlets     also    erect 
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nil  pnrallel    witli    their    primaries.       Leiives    spreading  un    iill    sides    of 
lie   nxia,   very   leiitliery    and    of    a  darker  green   tliitii    in   the   spreading 

C.  pedunculata   Tastigiata,  Carriire,  Traite  Conif.  ed.  II.  717.     Masters  in  Gard. 
Uhrou.  XXI.  (1884).  p.  113,  witli  tig. 
Tsxus  japonioa,  Hort. 
Podocarpiw  kotaienais,  Hort. 


var.  — spheeralie. 

Drtinclies    lifflit    chestunt-lirown ;    liraiiuhlct?    glnhnnis,    green.       Leaves 
liiieiir,  fidcftte,    HUlwwiiminate,    1  '5  —  2    incites    long.       Fruit    in    ulusters 
-    near    tlie    Imse    nf    tlie    lirnnchlets,    shortly    atalketl,    globose,    nearly    as 
liniail   Its   long,    not  ellipsoid, 

C.  pednncnlaU   s|iliiieralis,    Masters  iii   Hard.   Cliron.  XXI.  (1884),  l>-   '^^    ^t<> 
tig.  ;  and  in  Jmini.  Liiiu.  Sw.  XXII.  203. 

'file  shrni)  here  described  niider  the  name  of  Ci-phnlotaxuit  pedun- 
f  III  lit",  lis  Been  in  British  gardens  is  distinguished  from  C.  ib-itpacea 
liy   its    pedunculate,    staminate    flowers,   its    larger   and     darker  leaves 
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and  its  larger  size.  Xevertheless  there  are  forms  in  cultivatiuu 
which  may  with  equal  right  he  referred  to  either ;  and  these  forms 
together  with  the  al).sence  of  any  definite  informatiim  respecting 
the  hahitat  of  C.  pedunnthita  favour  the  view  of  those  hotanists 
who  recognise  hut  one  species  of  Cephalotaxus  endemic  in  Japan. 
C.  prdtnunddfff  was  introduced  to  the  Botanic  Garden  at  Leide  liy 
Dr.  Siebold  witli  C.  drupacea.  According  to  Forbes  it  was  first 
cultivateil  in  this  country  in  18:37  under  the  name  of  Tff.rufi 
Harriiujtonifdut. 

The  variety  faafifjiafa  is  th(*  best  of  ati  the  Ceplialotaxi  for  Hritish 
gardens ;  it  is  an  analogue  of  the  Irisli  Yew,  curious,  ornamental  an<l 
(listiuct,  and  although  slow  growing,  many  places  may  l>e  found  for  it 
that  no  <^tlier  Taxad  or  Conifer  can  so  well  till.  Only  one  plant  of  the 
variety  f^plufrafiit  appears  to  be  known  ;  this  is  (or  was)  growing  in  the 
garden  of  a  clergyman  at  Steyning  in  Snssex. 

TOEREYA. 

Aniott,  Ann.  Xat.  Hist.  I.  126-130  (1838).  Parlatore,  D.  C.  Prodr.  XVI.  504  (1S6S  . 
Henthani  and  Hooker,  Gen.  Plant.  III.  431  (1881).  Eiehler  in  Engler  and  Prautl,  Nat. 
PH.  Fain.  Ill  (1887).  Mastera  in  Journ.  Linn.  Soc.  XXX.  5  (1893).  Tiimion,  Ratinesiim', 
Amenities   of   Nature,  63  (1840),  ex  Sargent,  Silva  N.  Anier.  X.  55  (1896). 

A  gv3nus  of  ev^ergreen  trees  of  Yew-like  aspect  but  more  formally 
ramified,  and  with  longer  and  larger  leaves  that  are  rigid  and  spine- 
tipped.  Three  well  differentiated  species  are  known  *  inhabiting 
regions  widely  remote  from  each  other  ;  one,  the  type  species,  is 
restricted  to  a  small  area  in  Florida  ;  the  second  American  species 
has  a  wider  range  through  the  Sierras  of  western  California  ;  and 
the  third  occurs  on  the  mountains  of  central  Japan  and  probably 
in  north  China.  The  existing  species  are  the  survivors  of  an 
imknown  number  of  others  which  in  Tertiary  times  were  spread  over 
Europe  and  Xorth  America  from  the  Arctic  Circle  southwards,  but 
which  disappeared  under  the  influence  of  the  extreme  cold  of  the 
Glacial  epoch.  The  Torreyas,  therefore,  are  of  much  interest  in 
their  scientific  aspect  ;  they  formed  part  of  the  arborescent  vegetation 
of  the  northern  regions  of  the  Earth  at  the  time  when  Taxodium  and 
the  Sequoias  were  a  prominent  ingredient  of  the  forest,  with  which 
they  are  still  associated  in  North  America,  and  doubtless  attained 
their  greatest  development  during  the  same  geologiail  period.  The 
race  appears  to  be  passing  away,  although  the  species  may  *l>e 
preserved   indefinitely    by  the   hand   of    Man. 

The     essentia     characters     of    Torreya    are  —  Flowers   dioecious,    r.irely 
monoecious,     axillary     and     sessile    on     shoots     of     the     preceding     year 

*  Our  knowledge  of  Torreija  gramlLH  introduced  bv  Fortune  from  XortJi  China  in  184? 
is  still  veiy  inii)erfect,  and  the  little  that  i.s  known  "of  it  tends  to  the  couchwion  that  it 
is  not    specitieally  distinct  from  the  Jaiwrnese   T.  nuciffm. 
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Staminate  flowers  in  <^l()])()se-cylindric  hoads,  covered  with  ovate,  closely 
imbricated,  spirally  arranged  scales,  and  subtended  at  the  base  by  a 
few  scale-like  bracts,  larger  than  the  antheriferoiis  scales.  Stamens  in 
six — eight  whorls,  attached  to  the  axis  by  a  short,  flattened  filament 
bearing   four   deflexed  anthers. 

Ovuliferous  flowers,  composed  of  onii  or  more  fleshy  scales  surrounded 
at  the  l>ase  by  a  few  scale-like  imbricated  bracts  in  decussate  pairs  ; 
ovule  solitary,  erect,  seated  in  the  centre  of  a  fleshy  aril  which 
partially  closes  over  it,  and  In^comes  confluent  with  the  testa  of  the 
.see<l. 

Fruit  ovoid  or  ellipsoid,  consisting  of  a  single  seed  enclosed  in  a 
ligneous  shell  covered  witli  a  fibrous  fleshy  envelope  (aril)  and  thin 
leathery    integument   of   a   greenish    brown    colour    when    ripe. 

The  young  foliage  of  the  Torreyas  when  bruised  emit  a  disagreeable 

rue -like   odour,  whence   in   America   thev  are   called   fetid  Yews.      The 

genus    commemorates    Dr.    John    Torrey,    "  tlie    Nestor    of    American 

Botany,"   the    originator    and   author   of    a    portion    of   the    "Flora    of 

North    America,'*   and   the    contributor    of   many   valuable    papers    on 

subjects  connected   with   American    Botany.* 

The  Torre vas  do  not  thrive  in  (xreat  BriUiin.  2\  fawifoJia  is  a  sul)- 
tropicid  tree  which,  if  introducetl,  would  ])robably  succumb  to  the  flrst 
severe  winter  it  woidd  have  to  endure  ;  T.  raUfornira  has  proved 
<lisiippointing  except  in  the  case  of  a  very  few  specimens  growing  in 
the  south-west  of  England  and  in  parts  of  Ireland ;  and  the  same 
must  be  said  of  the  Japanese  T.  nwifera.  In  a  few  places  the  two 
last-named  species  are  growing  into  minlerate-sized  bushes,  but  more 
fre<[uently  their  growth  is  very  slow,  and  the  habit  they  assume  ofliers 
little  that  is  attractive  and  is  (piite  different  from  the  handsome  trees 
thev   often    become    in    their   native  countries. 

Torreya   californica. 

A  tree  50  —  70  or  more  feet  high,  with  .  a  trunk  1  —  2  feet 
in  diameter  covered  with  grey-bi*own  bark  with  a  reddish  tinge  and 
fissured  longitudinally  into  nan*ow  ridges.  Branches  spreading  and 
ramified  distichously,  the  branchlets  mostly  opjjosite ;  bark  of  branches 
smooth,  red-brown,  much  paler  and  striated  with  grey  on  the  younger 
shoots,  and  green  on  branchlets  of  the  ciu'rent  year's  growth.  Buds 
usually  three  at  the  apex  of  the  axial  growths,  solitary  or  in  pairs 
on  the  lateral  shoots,  ovoid-conic,  acute,  four-angled  with  about  eight 
ovate,  acute,  light  brown,  closely  im])ricated  perulae  in  decussate  pairs. 
Leaves  persistent  five—  six  years,  su}>spirally  arranged  and  sprea^ling 
distichously,  linear-lanceolate,  spine-tipped,  1'5 — 2*5  inches  long,  falcately 
curved  or  straight,  thickened  along  the  middle,  dark  lustrous  green  above, 
paler  with  two  depressed  whitish  stomatiferous  lines  bcnieatli.  Stjiminate 
flowers  in  dense  globose  heads  about  0'35  inch  in  diameter,   in    the   axils 

*  The  name  Torreya,  after  fifty  yeai-s  of  eontinuoiis  use  for  this  reiiiarka])le  gioup 
of  trees,  is  now  discarded  by  the  American  botanists  in  favoiu-  of  Rafinesque's  Tumion, 
on  the  OTound  tliat  the  name  had  ]>een  previously  taken  up  by  S]»rengel  lor  a  Ycrben- 
aceous  plant  which  has  been  merged  in  Clerodendron  ]»y  Benthani  and  Hooker,  ''Genera 
Plantanmi,"  II.  1156. 
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of    the    le«aves    of    the    terminal  shoots.       Fniit    solitary,     ellipsoid    or 

olx)void,     1 — 1*5    inch    long,    the  fleshy    enveloi)e    green    more    or    less 

striated    with    purple,    thin    and  resinous,     the     inner    woody    seed-coat 
strongly   furrowed. 

Torreya  califomica,  Torrey  in  New  York  Jouni.  Phanii.  III.  49  (1854). 
Parlatore,  D.  C.  Prodr.  XVI.  506  (1868).  Hooiies,  Eveivreens,  385.  Gordon 
Pinet.  ed.  11.  410.  Hooker  fil,  in  (Sard.  Cfliron.  XXIV.  (1885),  p.  558 
mill  fig.  Masters  in  Gard.  Chron.  V.  s.  3  (1889),  i).  800,  with  figs.  ;  and  in 
JouiTi.  R.  Hort.  Soc.  XIV.  254.  Brewer  and  Watson,  Bot.  Califor.  II. 
110.  Beissner,  Nadelholzk.  188.  Sargent,  Forest  Trees  of  K.  Amer.  10th  Census 
U.S.  IX.  186. 

T.  niyristiea,  Hooker,  W.  Bot.  Mag.  t.  4780  (1854).  Van  Houtte,  Fl.  des 
Serres,  IX.  t.  925  (copied  from  Bot.  Mag.).  Cani^re,  Traite  Conif.  ed.  II.  727. 
Kent  in  Veitch's  Manual,  ed.  I.  311. 

Tiimion  califomicum,  Greene,  Pittonia,  II.  195  (1891).  Lenimon,  West  Amer. 
Cone-beai-ers,  83.      Sargent,  Silva  N.  Amer.  X.  57,  t.  513. 

Eng.  and  Amer.  Califomian  Nutmeg.  Germ.  Miiskatnuss-Torreyc.  Fr.  Torreya 
de  Califomie. 

"The  Californian  Nutmeg  inhabits  the  lx)rdei*s  of  mountain  streams, 
and  is  nowhere  common;  it  is  widely  distributed  in  California  from 
Mendocino  county  to  the  Santa  Cruz  mountains  in  Santa  Clara 
county  in  the  coast  region,  where,  especially  near  its  northern  limit, 
it  grows  to  its  largest  size  and  is  most  abundant ;  it  also  occurs 
along  the  western  slopes  of  the  Sierra  Nevada  from  Eldoi'ado  to 
Tulare  County  at  elevations  of  from  3,000  to  5,000  feet  above  sea- 
level."* 

On  its  native  mountains  Torreya  califoimica  during  its  Ixjst  jxjriod 
is  a  handsome  pyramidal  tree,  in  old  age  a  romid-headed  comi)act  tree 
with  drooping  })i*aiiches  and  lax  foliage.  In  its  adult  state  it  is  not, 
however,  always  an  attractive  object  as  we  learn  from  the  sketch  of  a 
scraggy  tree  by  Sir  J.  I).  Hooker  puWished  in  the  "  Gniileners*  Chronicle  " 
of  Octo])er  31st,  1885 ;  this  tree  was  growing  in  the  Yosemite  valle}' 
and  was  the  l)e8t  specimen  observed.  It  is  not  certainly  known  who 
was  the  original  discoverer  of  the  Califomian  Nutmeg  ;  the  materials 
from  which  Dr.  Torrey  first  de8cril)ed  the  tree  as  Torreya  califomica 
in  the  New  York  "Journal  of  Pharmacy"  in  1854  were  communicated 
by  a  Mr.  Shelton.  Shortly  afterwards  it  was  figured  and  described  in 
the  "  Botanical  Magazine "  by  Sir  William  Hooker  under  the  name  of 
Torreya  myrisfica  from  si)ecimens  supplied  by  Mr.  James  Yeitcli,  Senr. 
~  which  had  been  gathered  })y  William  Lobb.  As  Torrey's  name  has 
priority  the  latter  must  sink  as  a  synonym  of  it.  The  wood  is  said 
to  be  light  and  close-grained  but  not  strong,  durable  in  contact  with 
the   soil   and   susceptible   of   a   high  polish  ;    it  is  not  much  used. 

Although     introduced     into     British     gardens     in     1851,    handsome 

specimens    of     Torreya    califoimica     are    but    rarely     seen.f       It     has 

occasionally   produced   its   plum-like   fruits  in  this   country,   and  young 

plants   have   been   raised   from   the   seeds. J 

*  Sargent,  Silva  of  North  America,  he.  cit.  supra. 

t  The  best  specimen  known  to  the  author  is  at  Tortworth  Court  in  Gloucestershire,  the 
seat  of  the  Earl  of  Ducie. 

X  At  Orton  Hall,  near  Peterl)oix)ugh,  the  seat  of  the  Marquis  of  Huiitly,  l)y  Mr.  Harding, 
the  Gardener.     The  tree  which  promiced  the  seeds  is  nionnpcioua. 
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Torreya   nucifera. 

^Vn  iinder-shrul)  or  small  tree  20 — 30  feet  high  but  in  favourable 
situations  attaining  the  dimensions  of  a  large  tree  upwards  of  80  feet 
high  with  a  trunk  4 — 5  feet  in  diameter  covered  with  red  bark. 
Primary  branches  spreading,  in  old  trees  sometimes  sub-pendulous ; 
branclilets  distichous  and  opposite ;  bark  of  young  shoots  green 
clianging  to  reddish  browni  the  second  year.  Terminal  buds  in  threes 
of  whitjh  the  axial  one  is  the  largest,  spmdle-shaped,  sheathed  by  three 
-four  decussate  jmirs  of  light  brown  membraneous  i^endar  scales.  Leaves 
p<»rsistent  three — four  years,  linear-lanceolate,  acute,  0*75 — 1*25  inch 
long,  terminating  in  a  sharj)  spine,  spirally  arranged  around  the  axis 
but  rendered  pseudo-distichous  by  a  half  twist  of  the  short  petiole,  very 
coriaceous  and  rigid,  dark  lustrous  green  above,  paler  beneath  with  a  shallow 
channel  on  each  side  of  the  midrib.  Staniinate  flowers  oblong-ellipsoid, 
alK)ut   0*5   inch   long.      Fruit  ovoid-elliptic,   less  than  an  inch   long. 

Torreya  nucifera,  Siebold  and  Zuccarini,  Fl.  Jap.  II.  64,  t.  129  (1842).  Endlicher, 
Sjmops.  Conif.  240  (1847).  Carrifere,  Trait6  Conif.  ed.  II.  724  (1867).  Parlatore, 
D.  C.  Prodr.  XVI.  605.  Hoopes,  Evergreens,  386.  Gordon,  Pinet.  ed.  II.  411. 
Beissner,  Nadelholzk.  186.  Masters  in  Jouni.  Linn.  Soc.  XVIII.  500  ;  and  in 
Joiu^.  R.  Hort.  Soc.  XIV.  254. 

Taxiis  nucifera,  Linnaeus,  Sp.  Plant,  ed.  I.  1040  (1753),  and  ed.  II.  1472  (1764). 
Tliunberg,    Fl.  Jai).   275  (1784).      L.  C.  Richard,  M6m.  sur  les  Conif.  21  (1826). 

En&.  Japanese  Torreya.  Fr.  Poi*te-noix  Torreya.  Genu.  Nusstragende  Torreye, 
Ital.  Ton*eya  giapponese.     Jap.  Kaya. 

Torreya   yumfera  occurs   in   the   southern   islands   of    Japan    and    in 

the    forests   of    southern    and    central    Hondo,   attaining    its    greatest 

development  on  the  banks  of  the  river   Kisagawa,  "  rising   to   a  height 

of   80   feet,  and   forming   a   tree   unequalled   in   the   massiveness  of  its 

appearance    and   in   the   beauty   of    its    bright   red   bark    and    lustrous 

dark  tureen,  almost  black  foliage."*     On  the  south-west  coast  of  Hondo 

where  it  is  associated  with  Camellias,  Diospyros  Kahi  and  other  garden 

favourites  it  is  somewhat   different   from   the   inland   tree ;   the  head  is 

more   dense   and   with   a   rounded   top  not  unlike  that   of   some  of  the 

older  Yews  in  this  country ;    the   leaves   too  are  shorter,  narrower  and 

more   ix)inted.      The  wood    is   strong  and   straight-grained ;    it  is  much 

valued  for  building  and  cabinet-making. 

The  Japanese  Torreya  first  became  known  to  science  through  Kaempfer, 
who  figured  and  described  it  in  his  "  Amoenitates,"  published  in  1712. 
According  to  Aiton,  it  was  cultivated  in  England  in  1764  by  Captain 
Thomas  Cornwall  under  the  Liimsean  name  of  Taxus  nucifera^  but 
was  subsetjuently  lost ;  it  was  re-introduced  into  European  gardens  by 
J)r.    Siebokl  a>)Out  the  year  1840  or  a  little  earlier. 

Torreya  taxifolia. 

A  tree  occasionally  40  feet  in  height  with  a  short  trunk  1 — 2  feet 
in  diameter,  producing  when  cut,  many  vigorous  shoots  from  the 
stump  and  roots  and  wliorls  of  spreading  or  slightly  pendulous  branches, 

*  flargent,  Sih'a  of  North  Ahiericu,  X.  56. 
t  Hortus  Kpwensis,  ed.   II.   Vol.   V.  p.   416. 
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which  form  a  ratlier  open  iiyraniidal  head  tapering  from  a  l)n>ad 
base.  Bark  of  trunk  hrown  faintly  tinted  with  orange-red,  irregularly 
fissured  into  wide  ridges  and  disclosing  a  yellow  inner  bark. 
Branchlets  slender,  green  for  two  or  three  yeare,  then  gradually 
changing  to  dark  orange-red.  Buds  0*5 — 0*75  inch  long,  covered  with 
loosely  imbricated  scales.  Leaves  slightly  falcate,  1"5  inch  long,  tip[)ed 
with  an  elongate  callous  point,  lustrous  (lark  green  above,  paler  beneiith 
with  broad  shallow  grooves.  Sttiminate  flowers  0*25  inch  long  with 
pale  yellow  anthers.  Ovuliferous  flowers  ])roadly  ovate,  abruptly 
narrowed  at  the  apex,  enclosed  at  the  l>ase  l)y  broad  thin  rounded  scales. 
Fruit  slightly  obovate,  dark  purple,  1 — I  "25  inch  long  and  0*75  inch 
broad. — Sargent,  Silra  of  Noiih  A/nerifci,  X.  57,  t.  515. 

Ton-eya  taxifolia,  Ariiott,  Ann.  Nat.  Hist.  I.  130  (1838).  Endlicher,  Svnoi>s, 
Conif.  241  (1847).  Nuttall,  Sylva,  ed.  II.  Vol.  H.  153,  t.  109  (1865).  Carriere, 
Traite  Conif.  ed.  II.  726.  Parlatore,  D.  G.  Prodr.  XVI.  505.  Hoopes,  Evergreens, 
387,  with  fiff.  Gordon,  Pinet.  ed.  II.  412.  Beissner,  Nadelholzk.  186,  with  tig. 
Mastere  in  Journ.  R.  Hort.  Soc.  XIV.  254. 

Tumion  taxifolium,  Greene,  Pittonia,  II.  194  (1891).  Sargent,  Silva,  ioe.  cit. 
supra. 

The  species  on  which  the  genus  was  founded  by  Arnott  ;  it  was 
discovered  in  1833  by  Mr.  Hardy  1^.  Ctooiu,  a  planter  and  amateur 
botanist  of  North  Carolina,  on  the  bluff's  of  the  Appalachicola  river 
opposite  the  town  of  Aspalaga  in  north-w^est  Florida,  where  it  is 
confined  to  a  narrow  strip  extending  about  forty  miles  on  the  eastern 
bank  of  the  river.  Although  it  is  said  to  be  hardy  as  far  north  as 
eastern  Massachusetts,  it  is  still  virtually  unknow^n  in  British  gardens, 
and  from  its  geographical  position  it  cannot  be  expected  to  witlistand 
the   severe   winters   that   occur    at   intervals   in   this   countrv. 


TRIBE-TAXINE^. 

Flowers  monoecious  or  dioecious.      Seed  enclosed  in   a   dry  testa  with 
or  without  a   fleshy   arillus. 

SUB-TRIBE    I.— TAXE.E. 

Ovules   erect  or   ultimately  becoming   so. 
Ovuliferous  flowers  perulate. 

Branchlets   leaf-like,    entire   or    lobed.      Leaves 

on  adult  plant  squamiform,  deciduous           -     4. — Phyllocladus. 
Branchlets   terete.      Leaves    homomorphic,  per- 
sistent   5. — Taxus. 

Ovuliferous  flowers  without  peruhe. 

Branchlets     terete,     often     much     sub-divided. 
Leaves  heteromorpliic   -         -         -         -         .     6. — Dacrydium. 
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8UB-TRIBE     II.— PODOCAKPE.4^:. 

Ovules  inverted  or   ulliniately  becoming  so. 
Peduncle     and     bracts    concreseent    and     fleshy. 

Leaves  heteroniorphic    -----     7. — Podociirptis. 
Peduncle  ligneous. 

Fruits  solitary  or  loosely  spicate.     leaves  linear  8. — Prunmopitys. 
Fruits  aggregated. 

Flowers  moncrcious.    Leaves  linear  and  spirally 

arranged   -         - 9. — Saxegotluea. 

Flowers  dicpcious.      Leaves  scjuaniiform,  four- 
ranked      -------  10. — Microcachrys. 

PHYLLOCLADUS. 

L.  C.  Richai'd,  Synops.  Coiiif.  129,  t.  3  (1826).  Eudlicher,  Svnoi^.  Coiiif.  234  (1847). 
Pailatoi-e,  D.  C.  Prodr.  XVI.  498  (1868).  Beiithani  and  Hooker,  Geii.  Plant.  III. 
432  (1881).  Eichler  in  Engler  and  Prantl.  .Xat.  Pfl.  Fam.  108(1887).  Mastei-s  in  Jouni. 
Linn.  Soc.  XXX.  7  (1893). 

A  singular  genus  of  Taxads  in  which  the  functions  of  foliation 
are  performed  by  metamorphosed  branchlets  termed  ''  phylloclades  " 
(phyllodes  of  some  authors,  cladodes  of  others)  which  are  leaf-like 
expansions  usually  arranged  in  a  distichous  manner  along  tlie  axial 
growths  from  which  they  are  produced.  The  phylloclades  assume 
different  forms  in  different  species  and  even  in  the  same  species 
as  rhombic,  fan-shaped,  etc.,  and  are  either  entire,  lobed  or  pinnate : 
they  are  leathery  in  texture  and  usually  with  a  well-defined 
median  nerve  and  numerous  smaller  nerves  branching  obliquely 
from  it.  True  leaves  of  linear  form  or  some  modification  of  it 
are  produced  in  the  young  state  of  the  plant,  but  they  usually 
disappear  at  the  end  of  the  third  or  fourth  year  ;  in  the 
adult  state,  the  true  leaves  appear  only  in  the  form  of  minute 
scales  at  the  tip  of  the  branches  and  at  the  base  of  the 
phylloclades. 

Flowei*s  moncecious  or  dicecioiiss.  Stamiiiatt'  flowers  crowdi'd 
or  soHtary  on  the  tips  of  axial  <(rowtlis,  and  surrounded  witli 
scale-like  liracts  at  the  base.  Stiuuens  in  a  dense  cylindric  sjnke 
and  closely  imbricated  ;  anthers  two-celled  witli  an  acute  or  oldong 
connective. 

() villiferous  flow^ers  few  and  either  tiikiuj^  the  place  of,  or  produced 
on  the  margin  of  greatly  reduced  phylloclades.  They  are  composed  of 
lK)at-shaped  scales  sjiirally  arranj^ed  around  an  axis.  Ovules  solitary,  at 
first  inverted  but  ultimately  l)ec(miin<'  erect  and  surrounded  by  a 
coriaceous   aril. 

The    genus    includes    five   species,    of    which    three   are   endemic    in 

New    Zealand,    one    in     Tasmania    and    one    in    lk>rneo.       The    New 


122  PHYLIiOCLADUS   ALPINUS. 

Zealand    species     are     occasionally    seen    in     cultivation    in    a    young 

state     in     European     Botanic    Gardens  ;    the    Tasmanian    species    has 

been    in    cultivation    in     the    open    ground    for    many    years    in    the 

Pine  turn    of     the    Hon.    Mark    RoUe,   at    Bicton,    in    South    Devon  ; 

the   Bornean   species  is   known  in   this   country   only   as   an  herbarium 

specimen. 

The  Phvllocladi  are  the  survivors  of  a  race  of  trees  whose  ancestry 
can  be  traced  back  to  Mesozoic  times,  species  of  which  were  once 
widely  dispersed  over  the  northern  hemisphere.  The  generic  name  is 
derived  from  ^vWor  (a  leaf),  and  kXo^oq  (a  branch),  in  allusion  t^j  the 
leaf-like  branchlets. 

Phyllocladus   alpinus. 

.  A  monoecious  shnib  or  small  tree  5  —  25  feet  high  with  numerous 
short  stout  branches.  Phylloclades  crowded,  cuneate,  narrowly 
rhombic  or  linear-oblong,  0*5  — 1'5  inch  long,  with  erose  margin  and 
apiculate  teeth,  glaucous  and  very  coriaceous.  Stiiminate  flowers, 
short,  in  tenuinal  fascicles  of  two  to  six,  sessile  or  shortly  i)edunculat«. 
O villiferous  flowers  on  the  margins  of  reduced  phylloclades  or  at  the 
base  of  others  forming  small  cones  each  consistmg  of  two  or  three 
naked  ovules  in  a  fleshy  cup.  Fruits  crimson  with  two — three  seeds, 
each  with  a  membraneous  envelope  at  its  ba.se.  —  Kirk,  Forest  Flora  of 
Neic  Zealand,  p.  199,  t.  100. 

PhyllocladuH  alpiims,  Hooker  til,  Fl.  Nov.  Zeal.  I.  235,  t.  53  (1854)  ;  and 
Handb.  260  (1867).  Endlicher,  Synops.  Conif.  214.  Carriire-,  Traits  Onif.  ed. 
II.  708.      Goixion,   Pinet.  ed.  II.  193. 

P.    trichomanoides   var.    alpina,    Parlatore,  D.  C.  Prodr.    XVI.  498. 

Eng.  Celery  Pine,  Mountain  Toatoa.     N.  Zeal,  vernacular,  Tanekaha,  Toatoa. 

/  hyUocladus   aljnnm   inhabits   the   mountain   districts    of    the    North 

Island   of   New   Zealand,  rarely   descending   below  2,000  feet  elevation  ; 

its   northern   limit   is   on   the   summit  of  Cape  Golville.      In  the  South 

Island   it   is   abundant   from  Nelson  to   Southland;  on  the  eastern  side 

it   is    restricted    to    high  elevations,    but   on    the   western    it    forms    a 

considerable  ingredient  of  the   forest  at  low   elevations  where  it  attains 

its   greatest    development. 

Sir  J.  I).  Hooker  remarks  that  Phyllocladus  alpinus  is  perhaps  only  a 
form  of  P.  frlrhoiuanoide^  but  a  very  distinct  one.  Mr.  Kirk  considered 
it  more  nearly  allied  to  the  Tasmanian  P.  rhomhovldlis.  Be  that  as  it 
may,  it  is  highly  probable  that  it  would  pro^•e  hardy  in  Great  Britaui  in 
those  placets  where  other  New  Zealand  plants  thrive,  and  that  the 
mtroduction  of  this  remarkable  [)lant  would  add  a  novel  feature  to 
the  British  Ari)oretum. 

Phyllocladus   glaucus. 

A  dioecious  tree  20 — 40  feet  high  with  a  tnuik  12 — 18  inches  in 
diameter,  furnished  with  short  branches  that  are  sometimes  whorled. 
Leaves  on  young  plant  linear,  o])tuse  or  acute  ;  scale-like  leaves  of  adult 
plant    similar    Imt    smaller    and    recurved.       Phylloclades    distichous    and 
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alternate  on  modified  rachides  or  branchlets  5  —  12  inches  long,  rhom- 
hoidal  or  obliquely  ovate-cuneate  narrowed  l)elow  into  a  short  footstalk, 
lo}>ed  or  toothed,  0*75  —  2  inches  long,  ver}'  coriaceous,  glaucous  gi'een. 
Stiuninate  flowers  in  clustei-s  of  ten — twenty  on  rather  stout  i)eduncles 
with  one  or  two  minute  })racts  at  the  Iwise  of  each.  Ovuliferous  flowers 
three  —  six  on  each  side  of  the  rachis  and  taking  the  place  of  the 
lower  phylloclades,  shortly  pedimculate,  ovoid,  or  glolx>se-ovoid,  0*5  inch 
long  :  ovules  seated  on  a  coriaceous  cui)-shajied  disk,  of  which  there  are 
ten  —  twenty  in  each  flower.  Fruit  about  the  size  of  a  small  hazel  nut, 
the  seeds  projecting  beyond  the  aril  to  al)out  one-half  of  their  length. — 
Kirk,  Forest  Flora  of  New  ZealaufJ,  p.   195,  tt.  98,  99. 

Phyllocladiis  j^laiiciis,  Carnere,  Traite  Conif.  ed.  I.  502  (1855) ;  and  ed.  II.  707. 
P.  trichomanoides  var.  glauca,  Parlatore,  D.  C.  Prodr.  XVI.  498.     Gordon,  Pinet. 
ed.  II.  195. 

X.  Zeal,  vernacular,  Toatoa,  Tanekaha. 

PkijUocIaclm  glaucus  is  considered  by  those  who  have  seen  it  in 
its  native  home,  to  be  the  handsomest  of  all  the  New  Zealand 
Taxads ;  it  has  a  restricted  habitat  in  the  northern  part  of  the  North 
Island,  in  places  ascending  tlie  mountains  to  nearly  3,000  feet. 
"The  wood  is  white,  remarkably  straight  in  grain  and  of  gVeat 
strength,  but  as  the  tree  occurs  only  in  situations  difficult  of  access, 
it  has    not   been    utilised   except   for   temi)orary   puq)Oses." 

Phyllocladus   rhomboidalis, 

A  tree  35 — 60  feet  high  with  a  trunk  1 — 2  feet  in  diameter. 
Branches  scattered  or  sul>-verticillate,  spreading  or  ascending,  the  bjisjil 
part  bare  of  branchlets ;  ])ark  dark  brown  with  shallow  keels 
decurrent  from  the  base  of  each  bra'nchlet;  brjinchlets  numerous,' 
each  bearing  three — nine  phylloclades.  l*hylloclades  shortly  stalked, 
rhomboidal,  the  longer  axis  1  —  2  inches  long,  the  shorter 
0'5  —  0*75  inch  long,  the  larger  lower  ones  deei)ly  cut  into  oblong 
lo})e.s,  the  smaller  terminal  ones  with  the  basal  margin  entire,  and 
the  ai)ical  one  toothed.  Flowers  monoecious,  terminal  on  the 
phylloclades  and  surrounded  at  the  base  ])y  imbncated  bractt*.  Fruits 
eonttiining  two  or  three  seeds  enclosed  to  half  their  length  by  a 
fleshy   aril. 

Phyllocladus  rhoniboidaliM,  L.  C.  Riclianl,  Synops.  Couif  130,  t.  3  ;  and  Mem. 
sur  les  Conif.  23  (1826)  Endlicber,  Synoiw.  Conif.  235.  Hooker  fil,  Fl.  Tasni.  I. 
359.  C^n-iere,  Traite  Conif.  ed.  II.  706.  Parlatore,  D.  C.  Prodr.  XVI.  499. 
Goi-don,    Pinet.    ed.    II.   194. 

P.    asplenifolius.    Hooker  rtl,   in   Lond.   Jouni    Bot.  \\.    151    (1845). 

Tasni.  vernacular,  Celery-topiKMl   Pine,  Adventurc   Bay   Pine. 

The  type  species  on  which  the  genus  was  founded  by  the  excellent 
French  botanist,  L.  C.  Richard ;  it  is  common  in  the  damp  forests 
of  Tasmania,  especially  on  the  mountains  and  in  the  southern  parts 
of  the  island  where  it  is  known  by  the  somewhat  inappropriate 
name  of  "  Celery-topped  Pine."  The  trunk  is  usually  too  slender  to 
afford  useful  timber,  but  it  has  been  often  used  for  the  small  masts 
of   sailing   vessels.      The   bark   is   used   for   tanning   leather. 
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Phyllocladus  trichomanoides. 

A  tall  tree  with  ji  trunk  60 — 70  fe(?t  high  and  2 — 3  feet 
in  diameter  co  veered  with  smooth  dark  grey  or  hlackish  Ijjirk. 
J>ranches  8ub-verticillate  ;  branchlets  slender.  Phylloclades  fan-shaped  or 
ohliciiiely  rhom])oidal,  lobed  or  toothed.  Leaves  on  the  young  plants 
narrowly  linear,  crowded,  al)out  0*4  inch  long.  Stamina te  flowers  in 
terminal  clusters  of  five  —  ten,  shortly  pedunculate.  ( )vuliferous  flowers 
.solitiiry  on  the  margins  of  the  i)hylloclades,  consisting  of  two  fleshy 
scales  united  in  the  form  of  a  cup  in  which  is  seated  the  ovule. — 
Kirk,    Foi'psf    Flora   of  Neir   Zpalawl,    p.  9,    t.    7. 

Phyllocladus  trichomanoides,  Don  in  Lambert's  (Tenus  Pinus,  ed.  II.  Vol.  II. 
A])}).  (1828).  Endlicher,  Svuops.  Conif.  235.  Hooker  HI,  Handb.  N.  ZeaL  Fl. 
2(50.  Carriere,  Traite  Conif".  ed.  II.  705.  Parlatore,  D.  C.  Prodr.  XVI.  498. 
Goixlon,    Pinet.    ed.    II.    195. 

X.   Zeal,  vernacular,  Tanekalia,  Celery-toi»i)ed  Pine. 

I'hjillodacliiH  trichomanoides  was  originally  discovered  in  Xew  Zealand 
by  Banks  and  Solander  during  Captain  Cook's  first  voyage  round 
the  globe ;  it  is  restricted  to  the  Auckland  and  Hawke's  Bay 
district  in  the  North  Island,  and  to  Nelson  and  Marll>orough  in  the 
South  Island :  it  is  most  al)undaiit,  and  attains  it«  great-est 
development  in  the  forests  nortli  of  Waikuto.  The  wood  is  of 
great  strength,  dense  and  heavy,  and  is  used  for  piles,  railway  ties, 
mine  props,  and  occasionally  for  Iniilding  purposes.  The  bark  is 
highly  prized  for  dyeing  and  tanning;  it  is  one  of  the  best  v^etable 
dyes  for  yellow  and  pink,  and  on  that  account  large  quantities  are 
sent  from   New   Zealand   to   Europe   every   year. 

• 

TAXUS. 

Liniijvus,  Sp.  Plant.  II.  1040  (1753).  Endlicher,  Synops.  Conif.  242  (1847).  Parlatore, 
1).  C.  Prodr.  XVI.  499  (1868).  Bentliam  and  Hooker,  Gen.  Plant.  III.  431  (1881). 
Eichler  in  Engler  and  Prantl,  Xat.  Pfl.  Fam.  112  (1887).  Masters  in  Jouni.  Linu. 
.Soc.  XXX.  7  (1893). 

Taxus,  the  classical  name  of  the  Yew,*  is  applied  to  a  genus  of 
trees  and  shrubs  of  very  variable  habit,  but  of  slow  growth  and 
long-lived,  characterised  by  their  close-grained,  durable  wood,  their 
dark  green  persistent  foliage,  their  highly  coloured  berry-like  fruits, 
and  especially  by  their  flowers,  the  structure  of  which  essentially 
distinguishes  the  genus  from  every  other  in  the  Order.  The  floral 
characters  of  the  Yew  may  l^e  technically  formulated  thus — 

Flowers    dioecious,    rarelv    monoecious,    solitary    and    axillary,  sometimes 

t(»rminal.t 

Staminate  flowers  with  a  short  stalk  or  stipes  bearing  a  globose  head 
(capitulum)  of  from  four  to  eight  sUimens,  each  beanng  three — eight 
anther    cells    attached  to    a    peltate    connective. 


*  t  < 


.     .      piceai  tantum  taxoi\}xe   nocentes 
Interdum,  aut  hederje  |)andunt  vestigijc  nigrse." — Virgil,  Georg.  II.  257. 

t  The  flowei*s  of  the  Vew  have  been  already  described  in  [mge  30. 
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More   tha     o  e   e       el 
T       s     8   a    monot  p        t 
Flor        and    Taj  a     a    I 
an  i     nurtl      e  t      V    e   ca 
common   Yew  which   have 


a  tlasepes-dls  pmion  that 
a  d  t  at  t5  e  I  »cal  f  s  ct  urnng  in 
o  e  V  lei  st  b  t<?d  ones  iii  (.anada 
e  b  t  geograi  I  al  ht  et  es  of  the 
in   the   course   of  ages,  undei  the  uifluente 


of  climate  and  environment,  become  differentiated  in  habit  and  foliage 
from  the  Enropeaii  type.  It  is,  however  moie  con\enient  Ut 
describe  these  geographical  ofl'shoots  seimratel)  as  sub  species  A  hfth 
geographical  form  has  been  described  by  behlechtendal*  imdti  the 
name  of  Th-kiix  jlohos"  from  specimens  gathered  by  Ehienbeig  in 
south  Mexico  but  is  nothing  more 
is  known  of  it  it  la  here  pnrposelj 
omitted. 

With    tha    e\c(.pttoii   of    tin.    Jlexujiii 

fonii    tlm    Yew     h    not   met    ii  itli    iii    a 

wild    state-    l)ev>i>d     the     lmnt«    of     tlic- 

tPiiiiierate    zone    of    the    iiorthtm    hums 

I'liere.     Preferring'    elevated    tituatiouo  it 

iiuwhcit  forma  a.    Loiitumoui  fore^it,    mid 

even   where    plentiful    it    is  iui<ced    vith 

other  tree^.     ( >n   the  contmeiit  of  1  uvtiiic 

it    ii*    iiioie   or   less   Lominon   m  all  tlitf 

iiionntiiiiioiiti  and  hiU>  diitncts  from  the 

Jlediten-.uican   U^    SHeileii    and    ^o^\^a\ 

iw  fur    as    61°  north    ktitiide,    nsieiidiiig 

t<.  3,500  —  4,000    fitt   ou    the  AIi-s  an.l 

Ai>eniiiiiea,    4,000  —  5,000     feet    on    the 

I'lrenees    and  5,000—6,000  feet  on  the 

niotintiiing  m  the  Boiitli  of  iSpaiii      It  i-v 

alwo    found     ni     Alfjina    on     tlie     Atla-- 

nui^,    uu   the   CilRiiin   Tauius    m     Vsii 

Minor,    in    \riiicnia,    I'eriim    nnd   its   f  ii 

(nstiiards  as  the    Amur  region      On  the 

Hmiidajii  its  ^ertiial  hmiti    aii.  6,000 

1 1,000    feet    and    it    spreads     eastwrtrd* 

to    Avum    nnd    the    Khnaia    HilU 

The    Yei^     is    of    fjeoli^ical    antiquity        it    hrst    appeared    iii    i  ii'l\ 

Tertiary  tiines,   and   in    the    Miocene    penod  it   formed    m   mgredieiit    of 

the  forests  of   (.rent  Bntain,  and  liaa  loiitiiiued  to    inhabit  these  isluiid- 

ever   Hiiice.      It    is    found    among    the    huned     trees    on    the    Norfolk 

con^t   near   Cromer      it    also    iro^is    up    in    another   forest   now    in   |xirt 

buried    beneath    tlie    Biistol    Channel   in    uliiih    if    there   Ik    an>    tiiitk 

in  IwneK,  the  elephiint,  rhinoLenis  and  beiiei  once  roiiued  t 


from  Kufiristiin  and  Kaslin 
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Taxus  baccata. 

A  medium-sized  or  low  tree  .very  variable  in  habit  and  (limensioii8, 
attaining  a  height  of  30  —  50  or  more  feet  according  to  situation 
and  environment.*  Trunk  straight,  erect,  and  when  the  tree  is  isolated, 
sending  out  numerous  spreading  branches  at  a  short  distance  from  the 
ground,  but  when  crowded  with  other  trees  often  free  of  branches  for 
20  —  25  or  more  feet  of  its  height ;  the  trunk  is  then  more  or  less 
lobed  or  has  broail,  rounded,  longitudinal  ridges.  Usually,  whether 
solitary  or  tussociated  with  other  trees,  the  trunk  divides  at  a  few  fe*»t 
from  the  ground  into  two — five  or  even  more  secondary  trunks  which 
freijuently  divide  in  like  manner  at  a  greater  or  less  distance  from  their 
l)ase.  Bark  roughish,  peeling  off  in  longitudinal  shreds  or  small  flakes 
exposing  a  smooth  reddish  brown  inner  cortex ;  in  old  trees  very  rugged 
and  irreguLirly  fissured.  Primary  branches  irregularly  disposed  and 
often  of  very  unequal  development,  spreading  for  the  most  i»rt 
liorizontally  and  ramified  laterally.  Branchlets  distichous,  opposit.e  or 
iiltei-nate,  covered  with  reddish  brown  smooth  bark.  Buds  small,  glolnise, 
dark  chestnut-brown,  the  terminal  ones  closely  sheathed  l)y  young  foliage 
leaves.  Leaves  persistent  three  —  four  years,  8ul>8pii*ally  arninge<l 
around  their  axis,  spreading  from  all  sides  on  erect  shoots,  ])ifarious  on 
horizontal  branchlets,  linear  or  linear  falcate,  acute,  0*75  —1*25  inch 
long,  dark  lustrous  green  above,  paler  with  a  thickened  midrib  bene^itli. 
Flowers  and  fruit   as    described    alnjve. 

Taxus  baocata,  Liunaeiis,  Sp.  Plant,  ed.  I.  Vol.  II.  1040(1763).  L.  C.  Richaixi,  Mem. 
sur  les  Conif.  19  (1826).  Loudon,  Arb.  et  Frut.  Brit.  IV.  2066,  with  ftp.  (1838). 
P^udlicher,  Syiiops.  Conif.  242.  Carrifere,  Traite  Conif.  ed.  I.  517  ;  and  e*!.  II.  730. 
Hoop3s,  Evergreens,  376.  Parlatore,  U.  C.  Prodr.  XVI.  500.  Sowerbv,  Eng.  Bot. 
VIII.  277,  t.  884.  Brandis,  Forest  Fl.  Ind.  539.  t;ordon,  Pinet.  *ed.  II.  338. 
Willkomm,  Foi-stl.  Fl.  ed.  II.  270.  Boissier,  Fl.  orient.  V.  711.  Hooker  HI,  Fl. 
Brit.  Islands,  ed.  III.  380 ;  and  Fl.  Brit.  Ind.  V.  648.  Beissner,  Nadelholzk.  166, 
with  figs.      Masters  in  Jouni.  R.  Hort.  Soc.  XIV.  249.     And  nianv  others. 

Eng.  Yew.  Old  Eng.  Eu,  E\v,  Eugh,  Yeugh,  Yewe  and  otliera.  Fr.  tf.  Genu.  Eil)e, 
Eibenbauni.    Ital.  Tasso.    S^ian.  Tejo,  Texo.  Gr.  ralog,  /Lt/Xoi;.  Mod.  Gr.  fiavpeXarog. 

var— adpressa. 

A  low  tree  or  shrub  rarely  exceeding  12  feet  high  with  lon<^  spi'eading 
branches  much  and  irregularly  ramified ;  l)ranchlets  short,  si)reading  t)r 
ascending.  Leaves  shorter  than  in  the  common  form,  narrowly  ovate- 
oblong,  obtuse,  about  0*5  inch  long,  bifarious  in  two  ranks,  sliglitly 
inclined  upwards  and  forwards.  Aiil  of  fruit  usually  shorter  than  the 
seed,  adpressa  Stricta  has  the  branches  erect  or  more  or  less  a.scending; 
ardpr688a  varieg^ata  has  the  tips  of  many  of  the  brancldets  cream- white, 

T.  >>accata  adpressa,  Carriere,  Traite  Conif.  ed.  I.  520 -,  ed.  II.  731.  T.  adpressa, 
(ioi-don,  Pinet.  ed.  II.  387.     T.  tardiva,  Parlatore,  D.  C.  Prodr.  XVI.  50*2  (in  i>art). 

^ar.— aurea. 

A  dense  shrub  or  low  tree  with  bright  gtdden  yellow  leaves,  the  colour 
most  developed  at  the  tips  and  margins,  aurea  elegantiSBillia  hi\s  the 
leaves  striped  with  straw-yellow  and  sometimes  whitish. 

T.  baccata  aurea,  Carriei-e,  Traite  Conif.  ed.  II.  734,  T.  baccata  Elva.stoneiisis, 
Beissner,  Nadelholzk.  176. 

*  In  the  Himalaya  100  feet  high  and  15  feet  in  girth. — Brandis. 
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var.— brevifolia 

A  shrub  or  low  tree  of  irregular  outline.  Branclilets  numerous  and 
unevenly  disposed.  Leaves  scattered  or  sub-spirally  arranged  on  the  erect 
shoots,  pseudo-distichous  on  the  lateral  sjjreading  ones,  0*3 — 0*75  inch 
long,  dark  green  above,  nnich  jmler  below. 

T.  baccata  brevifolia,  supra,     T.  brevifolia,  Hort.  not  Nuttall. 

var.— Oheshuntensie. 

A  seedling  from  the  Irish  Yew  and  intermediate  between  it  and  the 
common  form  both  in  habit  and  foliage.  Branches  erect  or  ascending. 
Leaves  close-set,  spreading  on  all  sides  from  their  axis,  nuicronate,  dark 
green  al)ove,  glaucescent  below. 

T.  Imccata  Cheshuntensis,  Gordon,  Pinet.  ed.  II.  389. 

var.— Dovastonii. 

A  low  tree  with  long  spreading  branches  and  lax  i)endulous  branchlets 
clothed  with  leaves  somewhat  longer  than  those  of  tlie  common  form, 
deeper  in  colour  and  frequently  falcately  curved. 

T.   l»accata  Dovastonii,  Loudon,  Arb.  et  Fnit.  Brit.  IV.  2082,  with  fig.     West- 
felton   Yew. 

var.— eriooides. 

A  dwarf  shrub  with  close-set  slender  branches  and  short  erect  branchlets. 
Leaves  much  smaller  than  in  the  common  form  and  more  jK)inted  at .  the 
tip,  heath-like  and  crowded. 

T.    l*accata  ericoides,    Caniere,  Ti-aite   Conif.  ed.    II.    736.     T.    eriooides,  Hort. 
T.  epacrioides,  Hort. 

var.— fiEtstigiata. 

The  most  distinct  of  all  the  abnormal  forms  of  the  common  Yew. 
Habit  strictly  fastigiate.  Branches  stout,  erect  and  closely  ai)pressed; 
branchlets  mostly  short  and  erect  like  their  primaries.  Leaves  sub-sjjirally 
arranged  around  their  axis  and  spreading  from  all  sides  of  it,  dark  lustrous 
gi-een.  fastigiata  argentea  has  the  tips  of  many  of  the  brancldets 
cream-white  ;   fastigiata  aurea  has  the  young  growths  golden  yellow. 

T.    baccata   fastigiata,    Loudon,    Arb.    et    Fi-ut.    Brit.    IV.   2086,    with   figs.     T. 
fastigiata,  Hort.     T.  hibernica,  Hort.     Irish  Yew,    Florence  Court  Yew. 

var. — f ructu-luteo. 

Differs  from  the  common  Yew  in  the  aril  of  the  fruits  being  yellow 
instead  of  red.  Habit  spreading.  Leaves  somewhat  shorter  and  paler 
in   colour   than   in   the   common   form,    and   occasionally  recurved. 

T.   baccata   fructu-luteo,  Loudon,  Arb.  et  Fmt.  Brit.  IV.   2068.     Yellow-benied 
Yew.  * 

var.— glauca. 

A  vigorous-growing  much-branched  shrub  resembling  in  habit  var. 
Che^huntervm  but  of  larger  dimensions.  I^eaves  longer  and  narrower 
than   in    the   common    Yew,    which    on    tlie   lateral   Iminchlets   are   oiUm 

*  Tlie  yellow-berried  Yew  is  of  Irish  origin.  It  ap])ear8  to  have  been  discovei-ed  about 
the  year  1817  growing  on  the  lands  of  the  Bishop  of  Kildare,  near  Glasnevin  ;  but  it 
seems  to  have  been  neglected  till  1833  when  it  was  noticed  in  the  grounds  of  Ch)ntarf 
Castle,  whence  cuttings  were  distributed. — Loudon,  loc.  cii. 
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falcately  curved    upwards,  dark    j^reen   above  witli  a   f^laiicoiis  hluisli   tint 
l»el(>w. 

T.  haceata  glauca,   Carriere,   Tmit^  Oouif.  cd.   II.  735.     T.  baccata  nigra,  Hort. 
Blue   John. 

var.— pendula. 

Prhaary  Ixranches  sul)-iH'ndulous.  Leaves  somewhat  paler  in  colour 
and  more  or  less  incurved.  ( )f  slow  growth  and  attjiining  but  limited 
dimensions.  gracilis  pSIldula  has  the  sub-pendulous  branches  and 
their  a)>pendages  more  slender  and  more  elongated.  A  larger  shrul) 
than    the    var.   pendula. 

T.    baccata   pendula,    Hort.      T.    baccata  .Jacksinii,    Hort.      Weeping  Yew. 

var.  — procumbens. 

A  ])rostrate  shrub.  Branches  much  elongated  and  much  ramified, 
scarcely  rising  from  the  ground.  Quite  distinct  from  T.  ranculeims  in 
its  ramificjition   and    foliage. 

T.    baccata  procumbens,    Loudon,    Arb.    et    Fiut.    Biit.    IV.    2067.     T.    baccata 
exitansa,    Carriere,    Traite  Conif.    ed.    II.    738. 

var.— Washingtonii. 

A  rather  vigorous-growing  variety  with  longer  leaves,  having  their 
tips   and  part   of   the   u})})er   surface    of   a   ])right   golden    yellow. 

T.    baccata   Wasliingtonii,    Hort.      T.    canadensis   Wasluugtonii,    Hort. 

Other  deriations  from  tlie  common  tvi)e  have  been  named  coluinnarifi, 
roifqifPHm,  ererta,  hormmfali>*,  niicrofarpa,  nana,  pyratakla1i»,  recur  rata, 
iypar^ifolia,  etc.,  names  sufficiently  indicative  of  their  most  obvious 
chamcteristics ;  but  it  is  doubtful  whether  these  characteristics  have 
})roved  sufficiently  constant  in  most  of  these  varieties  to  justify  tlie 
retention  of  the  names,  or  whether  they  are  still  to  be  found  in 
cultivatiim.* 

The    Yew   in  one   or   other   of    its   numerous   protean   forms   is   seen 

everywhere   throughout   (treat   Britain,   but   almost   everywhere   planted 

l)y    the   hand   of   Man,   so   mimerous   and  so   useful    are    the   purposes 

for  wliich   it  is  required.      Tlie  Yew  also   grows  wild   in  this  country, 

iis    everyone    knows,   and    trees    that    have    sprung    up    sjiontaneously 

are  to   l)e   seen   in   most  of   the  hilly  districts,  and   also  in  the  copses 

and   hedgerows   in   the   plains   especially   on    the   chalk   formation,   but 

they   are   relatively   few   in    number   not    only   to   what   they   were   in 

Saxon   and  Norman  times,  but  also  tr)  those  that  have  been  raised  and 

planted  by   human    agency ;    indeed,   it   is   not   exceeding   the   truth   to 

affinn     that      for     every     hundred     seedling     Yews     that     spring     up 

spontaneously,    many     thousiinds     are     raised     by     the     forester     and 

nurseryman.      Many   causes   have   contributed  to   tlie   extermination   of 

the    Yew    in    the    wild    state,    amongst    which   the  clearing    of    the 

*  Beissner  (Xadelholzkunde,   pp.   169 — 176)  describes   foily-one   varieties   of  the   common 
Yew,    including   TaxuH  ruspUlata   (Sieb.  et   Zu(!c.).     Many   of  them   are   coloured  forms   ot 
rcjcognised    varieties,    and   otliei"s   are   believed    to    be  identical,  or   nearly  so,   with  varietie 
of  older  introduction. 

.- 1: 
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land  for  cultivation  ami  the  loni'  and  continuous  demand  for  the 
wood  for  Yew  l>ows  and  tlie  hetter  kinds  of  household  furniture  have 
been  the  most  potential.  On  the  chalk  downs  of  Surrey  ami 
Sussex  where  the  Yew  occurs  wild  in  considerable  numbers,  it  is 
sometimes  seen  solitary  forming  a  conspicuous  object  from  afar; 
occasionally  it  occurs  in  scattered  groups,  in  places  forming  small 
groves   unmixed   with   other   trees. 

One  of  the  most  remarkable  uf  Yew  groves  of  Nature's  own 
formation  occurs  on  Mickleham  Downs  near  LeatUerliead,  <m  the 
estate  of  Abraliam  Dixon,  Es(|.,  of  Clierkley  Court.  Here  an  ext<Misive 
area  is  covered  with  Yews,  almost  unmixed  with  other  trees  and 
shru)»s,  excei)t  a  few  »Junipers  scattered  here  and  there  through  tin- 
grove.  The  as[)ect  of  some  of  these  Yews  is  peculiar  and  even 
l)eautiful.  (iroups  of  from  five  to  a  dozen  may  be  seen  with 
their  trunks  in  close  proximity  to  each  other,  forming  a  tlense 
copse  or  clump,  and  each  tree  being  thickly  furnished  with  branches 
from  the  ground  on  the  side  freely  exposed  to  the  air,  the  group 
has  the  a])pearance  of  being  one  tree  of  gigantic  dimensions.  In 
one  part  of  the  j^rove  a  considerable  space  is  c(mipletely  covei*ed 
with  Yews,  all  of  which,  exce])t  the  outside  trees,  have  lost  their 
lower  branches,  those  remaining  on  the  trees  being  contine<l  to  tlie 
tops  only,  and  with  their  foliage  forming  a  dense  ciinojiy  impervious 
to  the  sun's  rays,  the  interior  being  lighted  only  at  distant  intervals 
by  small  oi)enings  in  the  thick  foliage.  On  entering  the  thicket  th<^ 
aspect  is  weird  and  sond>re,  and  when  in  whiter  the  tops  of  the 
trees  are  covered  with  a  thick  coating  of  snow,  and  the  diminished 
light  takes  a  hazy  yellowish  hue,  the  appearance  of  the  interior 
causes    an     indescribable     feeling   of    dei)ression     and    ghK>m. 

In  Norbury  Park,  not  far  from  Cherkley  C'ourt,  is  another  remark- 
able groui)  of  Yews  called  the  Druid's  (irove.  All  the  trees  are  of 
very  great  age,  the  lai^^est  measuring  fnau  18  to  22  feet  in  girth  at 
a  short  distance  from  the  ground.  There  is  a  famous  clump  of  Yew> 
at  Kingsley  A'ale,  on  the  South  Downs,  near  Chichester,  and  another 
on  the  North  Downs,  in  a  slight  hollow  of  the  hill,  near  (iuildfoitL 
Numerous  great  Yews  liere  stand  in  a  natural  park  or  woo<l  t>penin,i,\ 
among  Hawthorns  and  several  indigenous  shrulis.  Holly,  Fui*ze,  Black- 
thorn and  Crab,  with  lUitcher's  Broom  ])eneath.  This  retired  covert, 
forming  part  of  the  primeval  forest,  is  blameless  at  i»resent  of  a 
foreign    tree. 

Scarce!}'  surpassed  in  interest  and  anticpiity  l)y  any  other  group  in 
the  kingdom  are  the  famous  Piorrowdale  Yews  which  stand  on  th«' 
left  of  the  mountain  track  over  the  Stv  Pass  to  Wastdale.  Tliev  aif 
the  remains  of  a  grove  of  ^'ews  that  w(U'e  re<luced  to  four,  known 
almost  throughout  the  nineteenth  century  as  the  i)oet  AYonlswortlfs 
"Fraternal  Four,"  a  ))rotlierhood  of  venerable  trees  which  remained 
uninjured  till  one  of  them  was  uprooted  by  the  great  gale  of 
Decemlx?r,  1883  ;  the  others  were  also  more?  or  less  injured  by  tln^ 
breakage  of  l)ranches.  The  illustration  reju'esents  their  pivsent  as^Mn-t 
and  (!ondition. 

Many   individual   trees    have    become    celebrated    either   on   acconut 

of   their   great   age   or   by   reason   of    their    association   with    historical 
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events,    or    with    places    of     worship  ;      only     a    few     of     the     most 
remarkable  of   these  can  be  noticed  here.* 

The  Fortingal  Yew  in  Perthsliire  is  sui)pose<l  to  ])e  the  oldest  in 
Great  Britiiin  ;  it  is  now  a  mere  shell,  th(}  only  parts  remaining 
being  tlie  outermost  portion  of  the  old  trunk  which  is  56  feet  in 
girth   near    the   ground. 

In  the  shrubbery  at  Kyrle  Park,  Worcestershire,  stands  a  very  ()ld 
tree  split  into  two  parts  ;  the  upright  part  is  24  feet  in  girth  at  five  feet 
from  the  ground,  and  the  area  overspread  by  its  branches  is  over 
70  feet  in  diameter  ;  the  slantijig  portiou  is  hollow  ;  the  Uitnl 
diameter   of  imibi-age    is    65   feet.f 

At  Trentham,  Staffordshire,  are  some  venerable  Yews  of  almost  hoary 
anticpiity.  There  are  twenty-three  trees,  all  of  them  with  two 
excejDtions,  still  in  health  and  vigour  ;  tlie  circumference  of  the  trunks 
at  six  feet  from  the  gromid  ranges  from  16  to  19  feet.  There  is  a 
local  tradition  that  there  wa^s  formerly  an  ancient  Saxon  church  in 
close   proximity   to  the   trees. 

At  Oimiston  Hall,  in  East  Lothian,  is  one  of  the  most  beautiful 
Yews  in  Scotlimd.  The  trunk  is  nearly  20  feet  in  circumference 
at  three  feet  from  the  ground,  and  the  areii  overspread  by  its  bmnches 
is  over  70  feet  in  diameter.  J 

The  largest  Yew  in  Ireland  is  near  the  College  at  Maynooth  on 
the  estate  of  the  Duke  of  I^inster ;  its  massive  trunk  is  20  feet  in 
circumference  at  three  feet  from  the  ground  ;  the  lieight  of  the  tree 
is  about  50  feet,  and  the  length  of  the  longest  branches  upwanls  of 
40   feet.      This  grand   old   Yew   is   still   in   robust   health.  § 

Other  very  aged  trees  are,  or  were  (piiU^  recently  standing  in  Albury 
Park  near  Guildford ;  The  Vineyard,  Hatfield  House ;  at  Cliveden  near 
Maidenheiid ;  in  Penrhyn  Park,  Bangor ;  around  Tintem  in  Monmouth- 
shire ;  at  Craigends,  Kenfrewshire ;  Yewdale,  Coniston  ;  Brcx-kenhurst, 
Hants  ;   Dryburgh  Abbey,  Berwickshire  ;  Whittinghame,  East  Lothian,  <»t**. 

Tlie  association  of  the  Yew  with  religion  and  places  of  worship  is  of 
very  ancient  date.  Yew  boughs  were  formerly  earned  in  proccvssion  on 
Palm  Sunday,  and  in  parts  of  Ireland  Yew  trees  are  sometimes  called 
Palms  ;  it  is  still  the  custom  for  the  peasants  to  wear  in  their  hats  or 
button-holes,  sprays  of  Yew  from  Palm  Sunday  until  Easter  Day. 
Many  hypotheses  have  been  l)rought  forward  explanatory  of  the  cause  of 
the  selection  of  this  tree  for  planting  in  proximity  to  churches  and 
abbeys,  or,  perhaps,  it  would  Ik*,  more  correct  to  say,  the  Imilding  <if 
churches  and  abbeys  in  proximity  to  large  and  full-grown  Yews ;  for  it 
is  indisputable  that  the  finest  an<l  most  venerable  trees  at  present  existing 
in  Britain  are  to  l)e  found  in  churchyards  and  in  the  vicinity  of  old 
})riories  and  abbeys,  but  it  is  by  no  me^ans  certain  whether  in  all  cases, 
or  even  in  the  majority  of  them,  the  Yews  were  planted  subsecpient  to 
the  building  of  the  edifice,  or  the  edifice  erected  near  the  spot  where  the 

*  For  further  particular,  the  elaborate  work  ou  the  subject  by  Dr.  John  Lowe,  entitled 
"The  Yew  Trees  of  Great  Britain  and  Ireland,"  may  be  consulted. 

t  The  Yew  Trees  of  Great  Britain,  i>.  225. 

X  Id.  240.  "  Here  Wishart  the  martyr  preached  to  an  audience  composed  of  the  Laird 
of  Orraiston,  his  dependents  and  neighlwui-s,  and  in  desponding  strains  in  harmony  with 
the  solemn  and  funereal  aspect  of  the  old  yew-tree,  addressed  his  last  and  parting  words 
to  those  friends  from  whom  he  was  so  soon  to  be  severed  forever." — (a.d.,  154.5.) 

§  For  an  opportunity  of  insi)3cting  this  and  other  supsrb  trees  in  the  gi-ounds  at 
Carton  I  am   indebted  to  the  kindness  of  Lord  Frederick    Fitzgerald. 
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Yews  were  ulready  stuii(lin<(.*  The  true  caiuse  of  the  association,  in  this 
country  at  h»ast,  is  not,  we  tliink,  difficult  to  be.  fomid — this  is  in  tlie 
character  and  habit  of  the  tree  itself.  There  is  no  other  native  ever^^reen 
tree  at  all  to  be  compared  with  the  Yew  as  re^anls  its  foliage,  its 
massive  sombre  aspect,  and  its  hmgevity,  and  hence  the  Yew  woidd  l>e 
natumlly  selected  to  represent  the  feelings,  the  sentiments  and  the  hopes 
associated  with  burial-grounds  and  in  connection  with  places  of  worship 
where  sentiments  and  feelings  are  most  likely  to  seek  exprc^ssion  by 
visible  representatives  or  enduring  monuments.  The  feeling  of  Hope 
lives  in  its  evergreen  foliiige ;  Sorrow  is  remembered  in  its  dark  and 
soml)re  shade,  and  Veneration  is  awakened  in  its  aged  aspect.  It  may 
be  safely  assumed  from  the  known  antiquity  of  many  Yews  still  standing 
in  churchyanls  and  the  like  places,  that  the  association  of  the  Yew  with 
religion  must  Ik*  of  very  ancient  origin;  and  the  prol>ability  is  very  great 
that  it  took  its  rise  at  an  epoch  anterior  to  tlie  introduction  of 
Christianity  into  Britain. 

Among  the  ancient  Yews  still  existing  that  are,  or  have  been  associated 
with  sacred  edifices,  the  following  are  celebrated : — 

In  the  churchyanl  of  Buckland  near  Dover  is  a  Yew  of  great  antiquity, 
the  trunk  of  which  was  split  by  lightning  about  the  middle  of  the 
eighteenth  century  during  a  storm  which  destroyed  the  steeple  of  the 
(!hurch.  It  has  a  sjiecial  interest  apart  from  its  anti([uity  from  the  fact 
that  in  1880  it  was  removed  to  another  part  of  the  churchyard  sixty 
yards  dist^uit,  Jind  tlie  horizonUl  position  assumed  ))y  the  trunk  after  the- 
injury  was  restored  to  a    comparatively  erect  one. 

In  the  churchyanl  of  Church  Preen  in  Shropshire  stands  one  of  the 
finest  Yews  in  (ireat  Britain;  it  is  50  feet  high  and  has  a  girth  of  21| 
fe(»t  at  four  feet  from  the  gi-ound ;  the  tnmk  is  hollow  and  will  hold 
twenty-one  men    standing  upright.       The   tree   is,  to   all  appearances,    still 

healthv.t 

The  Crowhui*st  (Surrey)  Yew  ranks  among  the  largest  in  the  country. 
The  triuik  has  a  girth  ()f  32  feet  near  the  ground  and  is  hollow 
inside ;  the  cavity  has  b(»en  fitted  uj)  with  a  table  and  benches  around,  on 
which  sixteen  persons  may  sit.     Tlie  top  was  blown  off  in  1845. 

In  the  churchyard  of  Darley  in  Derbyshire  is  a  venerable  tn^* 
31  feet  in  girth.  The  trunk  which  is  hollow  is  only  regular  and 
straight  to  about  ten  feet  from  the  gi'ound  where  it  divides  into  several 
large  liml)s,  two  of  which  are  erect  and  the  others  spreading.  It  is  a 
fruit-bearing  tree  and  believed  to  be  over  one  thoustmd  yt»ars  oUl. 

The  Fountains  Abbey  Y'ews  neiir  Boroughbridge  in  Yorkshire  are, 
after  tlu*  Forting*al  Y'ew,  supposed  to  be  the  oldest  in  Great  Britoin. 
There  were  originally  seven,  and  in  Evelyn's  time  six  were  still  standing, 
but  in  1891  Dr.  Lowe  found  but  five,  and  of  these  two  were  de^id  and 
uproot(*d. 

In  (jresford  churchyard  near  Wrexham  in  Denbighshire  is  one  of  the 
oldest  and  still  one  of  the  largest  Yews.  The  circumference  of  the  trunk 
at  five  feet  from  the  ground  is  over  30  feet  and  its  height  exceeds 
oO  feet. 

*  **  There  was  a  very  ancient  Yew  in  tlie  churchyarrl  of  Kirkheating,  near  Hudderafield. 
The  inhabitants  of  the  village  have  a  tradition  that  the  chuix'h  (which  dates  l)efore  124.'>) 
was  built  to  the  tree,  and  not  the  tree  planted  to  the  churoli.  It  was  living  in  1864,  hut 
is  now  dead." — G,  liobertt,   in   ^\Scirncr.  Gossip,"  1875,  p.  70. 

t  The  Yew  Trees  of  Great  Britain,   p.   197. 
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In  the  chuictliyard  of  Tislnirv  in  Wiltshire  is  an  enomnous  Yew  over 
30  feet  in  cireinnference  with  large  liiiihs  20  to  25  feet  long.  The 
trunk  is  now  hollow  and  is  entered  by  means  of  a  rustic  gate.  The  tree 
is  })elieved  to  he  over  one  thousiind  vears  old. 

( )ther  venem])le  Yews  associated  witli  ])lace.s  of  worship  are  standing  in 
the  churchyards  of  ]>oughton  in  Kent,  Crowliurst  near  J^attle,  Hanibledon 
near  (xodalniing,  Hin*stnionceux  in  Sussex,  Ilftey  near  Oxford,  Loose  near 
Maidstone,  Manhilad  near  l^)nt-y-l>ool,  Tandridge  in  Surrey,  and  other  places. 

The  association  of  the  Yew  with  earlv  Knglisli  historv  is  varied  and 
inipoi'tant.  Venerci})le  trees  still  mark  the  spots  where  great  events  have 
tiiken  place,  and  others  are  associate<l  with  the  names  of  historic 
j»ersonages.  The  .Vnkerwyke  Yew,  nejir  Htiiines,  witnessed  the  conference 
between  King  John  and  the  English  Barons  in  1215,  and  in  sight  of 
which  Magna  Chartii  was  signed.  It  is  .30|  feet  in  circumference  at 
three  feet  from  the  ground,  and  most  probal)ly  its  age  exceeds  one 
thousiuid  yeai*s.  Tender  the  I^mdon  Yew,  in  .Vyrshire,  it  is  said  that 
Bruce  bestowed  the  ancient  castle  and  estate  on  the  Loudon  family,  and 
on  the  sjime  spot,  some  centuri(»s  afterwar<ls,  John,  Earl  of  Loudon, 
signed  the  Act  of  Union  between  England  and  Scotland.  This  tree  is 
over  40  feet  high,  with  a  tnmk  4i  feet  in  diameter  at  twelve  feet  from 
the  gi'ound. 

In  a  nnich  wider  bearing  the  Yew  }>layed  a  prominent  part  in  our 
early  history  as  su])plyhig  the  wood  of  which  the  bows  of  tlie  archera 
Avere  made*  and  on  that  account  it  was  the  subject  of  many  stiitutes 
of  our  early  kings,  and  afterwards  of  Parliament  up  to  the  time  of 
IClizabeth  which  made  jn-ovision  for  the  ])reservation  and  j)lanting  of 
Yews  for  tin*  f^^ipplv  of  Yew-wood,  regulating  the  exjMJrt  and  imj)ort 
of  it,  etc.,  so  great  had  Ihm^u  the  destruction  of  the  trees  in  England 
-during  Xorman  and  Plantagenet  times.  Every  student  of  English 
history  can  point  to  great  events  in  which  the  Yew  bow"  played  a 
foremost  i)art.  It  was  essentially  the  Saxon  weapon  both  for  warfare 
4nid  the  chase  ;  and  during  the  earlier  part  of  the  Xorman  supremacy 
was  often  used  with  <leadly  etiect  by  the  o]»pressed  natives  to  rid 
themselves  of  their  tyrannical  masters.  Deeds  of  daring  were  per- 
formed, attesting  th(5  extraordinary  prowesjj  and  skill  of  the  Saxon 
archers  ;  <leeds  that  were  long  ke]»t  in  remembmnce  by  tradition, 
celelmited  in  song  and  verse,  or  ])reserved  in  legends  which  afterwards 
supi)lied  subjects  for  modern  romance.  The  Yew  bow  was  fatal  to 
several  English  Kings,  to  Harold  at  Hastingi^,  to  AYilliam  Kufus  in  the 
New  Forest,  and  to  Kichard  Coeur  de  Lion  at  Chaloux,  in  France. 
It  was  the  skill  of  the  English  archers  that  eiial)led  Henry  11.  to 
gain  a  footing  in  L'eland,  an<l  the  name  of  Strongbow,  borne  })y  the 
leader  of  the  expedition,  attests  the  high  repute  in  which  the  weapon 
was  held.  C'ressy,  Poictiei's  and  Agincourt  were  won  chiefly  by  the 
Yew  bow  ;  it  was  the  most  i)oj)idar  weapon  through  the  long  civil 
strife  between  the  rival  houses  of  ^'ork  nnd  Lancaster  ;  and  l)oth  in 
warfare  as  well  Jts  in  the  chase,  it  was  held  in  estimation  long  after 
the  invention  of  guni)owder  had  prejiared  the  way  to  a  complete  change 
in  the   system   and   science  of   war. 

*  The  bow  coiitiiiued  for  agos  to  he.  the  favourite  national  wt-apon  of  the  Saxons.  They 
in-actised  aixrhery  inces-santly  in  tlieir  anmsenient.s  and  regained  by  its  iniiKntance  on  the 
tield  of  battle  their  due  weiglit  in  the  government  of  tlie  country. — Alison's  History  of 
Europe,  ed.  IX.   Vol.   I.  ]».  34. 
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The  association  of  the  Yew  with  gardening  in  England  began  early 
in  the  sixteenth  century.  It  was  brought  into  prominent  notice 
towards  the  end  of  the  century  by  Evelyn,  who  claims  the  "  merit " 
of  being  the  first  to  intiwluce  the  fjishion  of  clipping  it  into  artificial 
shaj)es  which  l)ecame  general  during  tlie  next  century.  It  was  first 
used  in  the  fonnation  of  liedges  for  purposes  of  utility,  but  the  dense 
growtli  it  assumes  when  jiruned,  its  apparently  unlimited  durati(m,  and 
tliti  readiness  with  which  it  may  be  cut  into  many  shapes  without 
impairing  its  vitality,  soon  led  to  its  being  extensively  used  in  topiary 
work,  wliich  had  been  previously  <M)nfined  chiefly  to  the  Box  and 
Juniper.  The  dark  dense  foliage  of  the  Yew,  and  its  more  robust  and 
taller  growth  tlian  tlie  Box  or  Juniper,  oflered  facilities  for  tlie 
introduction  into  gardens,  })v  artificial  means,  of  many  varieties  of  form, 
and  the  fashion  of  cli|)ping  Yews  into  geometric  figures,  and  also  into 
the  figures  of  binls,  })easts,  and  even  the  human  shape,  became  for  a 
time  a  very  prevalent  i)ractice,  which  reached  its  height  towards  the 
close  of  the  seventeenth  and  during  the  early  part  of  the  eighteenth 
century.  The  popularity  of  the  Yew  as  an  ornamental  garden  plant 
during  this  period  may  be  i)artly  accounted  for  by  the  paucity  of  ever- 
green trees  and  shrid)s  at  that  time  availal)le,*  and  the  desire  for  variety 
created  by  the  ttiste  for  gardening  which  began  to  be  general  among  all 
classes.  The  practice  gradually  fell  into  disuse  as  the  introduction  of 
exotic  hardy  trees  and  shrubs  l>ecame  more  fre([uent,  and  supplied  a  more 
natural  and  i)leasing  variety  than  the  micouth  figures  w^iich  one  kind 
of  tree  was  made  to  take,  but  into  which  Nature  never  intended  it  to 
gi'ow.  !Many  evidences  of  the  old  topiary  work  are  still  to  l)e  met 
with,  and  not  a  few  old  Yews  are  made  to  retain  the  figures  into 
which  they  were  originally  cut  and  trimmed.  8ome  of  the  most 
remarkable  of  these  are  to  l)e  seen  at  Levens  Hall,  Westmoreland, 
where  the  topiary  foible  of  our  horticiUtural  predecessors  is  still  main- 
tixined  in  all  its  ([uaint  antigonism   to   Nature. t 

Not  less  striking  but  more  modern,  and,  if  we  may  use  the  ex- 
pression, m<>re  rational,  is  the  topiary  work  at  Elvaston  Ctxstle,  near 
Derby,  the  seat  of  the  Earl  of  Harrington.  A  large  portion  of  this 
consists  of  ornamental  hedges  of  the  common  Yew,  either  dividing 
parts  of  the  grounds  from  eacli  other,  or  enclosing  spaces  devoted  to 
special  subjects  ;  and  of  single  specimens,  both  of  the  common  Yew 
and  its  golden  variety,  cut  into  conical  i)yramids  of  uniform  size  and 
height,  and  of  such  there  are  upwards  of  one  thousand.  There  are 
ccmiparatively  fcAV  representations  of  birds  and  animals  ;  the  bolder 
work    represents    the    walls    and    bastions   of   a    Norman    castle,  archways, 

*  The  number  of  native  evergiven  trees  and  shiiibs  may  be  counted  on  the  tingei-a,  thus — 
\  ew,  Scots  Pine,  Juniper,  Holly,  Privet,  Ivy,  Butcher's  Broom,  Sjmrge  Laurel  and  Mistletoe 
(the  Box  is  a  doubtful  native),  and  u]>  to  the  close  of  the  seventeenth  century  the  numl)er  of 
exoti?  evergreen  trees  introduced  was  not  much  gi'eater,  and  some  of  them  were  veiy  rai"e. 
The  best  known  were  the  Siinice  Fir,  Silver  Fir,  Stone  Pine,  Pinaster,  Red  Cedar,  Savin, 
Arbor  Vitae,  Evergreen  Oak,  Sweet  Bay,  Laurustine,  Portugal  Laurel,  Phillyrea  and  Arbutus. 
See  the  "Ganlenere' Cln-onicle"  for  1874,  p.  264,  where  an  account  of  the  topiaiy  work 
at  lievens  Hall  is  given,  illustrated  wdtli  woodcuts  of  some  of  tlie  most  remarkable  groui>s 
which  include  figures  of  the  British  Lion  ;  Queen  Elizabeth  and  ladies  ;  the  Judge's  Wig, 
a  numV»er  of  Yews  planted  in  a  half  circle,  so  as  to  form  an  arbour  by  bringing  the  branches 
over  the  top  in  a  hood  or  wig-like  fashion  ;  and  many  othei-s.  These  fieures  were  tirat 
fonued  early  in  the  eighteenth  century,  so  that  for  upwards  of  one  hundred  and  eighty 
yeara  these  Yews  must  have  had  their  young  gi'owth  cut  off  to  keep  the  figures  within  the 
pi-escribed  shape  and  size,  a  proof  of  the  astonishing  tenacity  of  life  possessed  by  the  Yew. 
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alcoves,  arlxmrs,  etc.  The  great  extent  of  tlie  topiary  work  at'"TJvast«»ii 
is  caU'iilated  to  excite  surprise  rather  than  admiration,  at  the  s{un«* 
time  its  extreme  formality  is  greatly  relieved  by  the  nohle  CVmifers  of 
the  Fir  ami  Pine  tribe  which  have  been  jvlanted  beside  and  around 
it  with  no  sj)aring  hand,  and  by  the  beantifid  view  attbrded  by  tlu' 
riv(M'  Derwent,    in   its   winding  course  through   the  grounds. 

Avenues    oi   Yew  trees  were  formed  as  early  as  the  Stuart    })eriiHl   and 
more    fre<piently    in    the    early    Hanoverian    times ;    but    the  comi)aratively 
slow   growth    of   the    trees   and    especially    the    dark    and    gloomy    asjHKt 
j)roduced    by    them  when    full    grown    ami    stiinding   in  (dose  jiroximity  to 
i^ach    other,    caused    the    planting    of    Yew    avenues    to    fall     into    disuse. 
Among  the  most  noteworthy  still  remaining  are  those  at  Cleish   ClUitle  in 
Kinross,    Candover    near    Alresford,    ()verton-on-I)ee    near     KUesmere,    and 
Aberghisnev  in    ( 'arnarvonshire.*       In   Ireland  where  the  humiilitv   of  the 
<*linmUi    induces    a   more    rai)id   growth    and  a  more   verdant  as])ect  of  tin* 
foliage.   Yew  avenues  are  scarcely  so  sombre  lus  in  (ireat  Britain;  mention 
mav  l>c  made  of  those  at  (Jlencormas  near  Hrav,  Oldcastle   in  Co.  Meath, 
i'hmfert  in  King's  CVmntv  and  in  the  Roval   Hotanic  (hardens  at  (ila.^nevin. 
At    Dunganstown    in    Co.   Wicklow    is    a    row    or   colonnade  of    Yew  trees 
remarkable    for    unifonuitv    of    irrowth    so    luuisual    in    the    Yew    and    the 
<'onse4uent  impressive  effect  ])r(Mluced  by  it.     The  trees,  fifteen  in  numlK-r, 
have    straight   undivided   trunks  tt)  the  gi-eater  j>art  of  their  height  which 
<»xceetls    forty    feet    ami    have  an  average  girth  of  eight  feet  at  three  feet 
from  the  ground;  the  disUmce  between  them  varies  from  eight  to  .sixt**en 
feet ;    the    branching    begins    at   alxmt    eight    feet    fi*om    the    ground    and 
iontinues    regularly  upwanls    forming   a    close  mass  of  dark  foliage  to  tlie 
summit,  t 

For  the  formation  of  hedges,  the  Yew  has  long  been  recogiiisetl  as  one 
<if  the  best  plants  that  can  be  selected,  esj)e«'ially  where  space  can  Ih» 
allowetl  for  it  to  attain  the  width  necessarv  to  render  it  an  efficient 
l)rot<*ctive  screen.  A  Yew  hedge  is  nlso  an  «>rnamentid  adjunct  to  the 
flower  garden  and  pleasure  grounds  for  which  it  not  imly  forms  an 
efficient  screen  but  it  often  produces  a  j)ictures<pie  effect.  Yery  old  and 
massive  Yew  hedges  are  to  be  seen  at  IVwsey  in  ^Yiltsllir(^  Mellwurne 
in  Derbyshire,  Holme  I^icey  near  Hereford,  Hadham  in  Hertfonlshire, 
Albury  l^ark  near  (Juildford,  and  other  places. 

The  Yew  sports  into  many  varieties  and  sub- varieties,  of  wliich  those 

<lescril>ed    in    the    preceding    pages    are    distinct    and    ornamental,   and 

inchule   some   valuable   additions   to   the    resources  of   the  gardener  and 

landscape     planter,      notably     the     varieties     adprcsm,     Dorastoni     and 

fadiffiatn  (The  Irish  Yew). J 

The  following  account  of  the  origin  of  the  variety  adiireAxa  was 
(•(mnnunicated  to  *' The  (ianlen "  bv  the  late  Mr.  Francis  Dickson  of 
Chester:  -"This  Yew  was  discovered  bv  my  father  Mr.  Francis  Dickson 
alniut  the  year  18.'58  growing  in  a  bed  of  seedlings  of  the  common  Yew. 
Being  of  slow  growth  it  was  necessiirily  slow  of  ))ropagation,  and  it  took 

*  Othere  are  mentioned  by  Dr.   Lowe  in   '*The  Yew  Treen  of  Great  Britain,"  pp.   14—16. 

\  For  an  oi»|»ortuuity  of  in8]»eeting  this  singular  arl)oreal  phenomenon  I  am  indebtwl  to 
the  kindness  of  Mr.  Thomas  Acton,  the  genial  proprietor  of  Kilmacurragh. 

X  It  is  worthy  of  note  that  the  most  striking  deviations  from  the  common  type  are  fniit- 
l»earing  (female)  })lants,  for  sneli  are  (ufpressu,  I)or<(ntorti,  faHtigiaUi  and /rwdtt  fuVo.  Tlie 
vars.  aureffj  glatu^a  (Bine  Jolm)  and  fH'iroidfs  are  said  to  Ik;  males. 
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many  years  to  get  up  a  stock  upon  the  grounds  of  the  then  tirni  of 
F.  and  J.  Dickson,  of  wliich  my  father  was  the  head.  I  well  rememU'r 
the  value  he  set  upon  this  plant  and  the  vexation  when,  on  his  return 
home  after  a  few  days'  absence,  he  learned  that  a  representative  of  the 
firm  of  Knight  and  Perry  of  Chelsea  had  purchased  and  ttiken  away  with 
liim  some  lialf-dozen  good-sized  plants  as  the  result  of  negotiation  with 
an  inexperienced  Sfilesman  who  was  presumably  ignorant  of  their  value. 
This  enabled  the  Chelsea  firm  to  jn-opagate  it  and  eventually  t(»  distribute 
it,  which  they  did  under  the  name  of  adpreasa,  but  my  father  always 
adhered  to  the  name  he  had  originallv  given  it — brerifoUay  *  The  name 
Oflpressa  is  here  retainetl,  as  hrerifoUa  has  l)een  ai)plied  to  two  other 
YeAvs  (piite  distinct  from  the  Chester  seedling. 

The  origin  of  the  Dovaston  or  Westfelton  Yew  is  thus  stated  by 
Loudon: — "The  "Westfelton  Yew  stands  in  the  grounds  of  Mr.  J.  F.  M. 
Dovaston,  of  AVestfelton,  near  Shrewsbury,  and  the  following  account  of  it 
has  been  sent  to  us  by  that  gentleman :  *  About  sixty  years  ago 
(now  over  a  hundred)  my  father,  John  Dovaston,  a  man  without 
education  but  of  uuMearied  industry  and  ingenuity,  had,  with  his  own 
hands,  sunk  a  well  and  constructed  and  ])laced  a  pump  in  it,  and  the 
soil  being  light  and  sandy,  it  c(>nstiintly  fell  in.  He  secui*ed  it  with 
wooden  boards,  but  perceiving  tlieir  sj>eedy  decay,  he  planted  near  the 
well  a  Yew  tive,  which  he  bought  of  a  cobbler  for  sixpence,  rightly 
judging  that  the  fil^rous  and  matting  tendency  of  the  Yew  roots  would 
hold  up  the  soil.  Tlu\v  did  so,  and  indei)endently  of  its  utility,  the  Yew 
grew  into  a  tree  of  extraoiilinary  and  striking  Ijeauty,  spi-eailing 
horizontally  all  round,  with  a  single  aspiring  leader  to  a  gi-eat  height, 
each  branch  in  every  direction  dangling  in  ti'essy  verdun^  downwanls, 
the  low(^st  ones  to  tlu^  very  ground,  ikmuIuIous  and  playful  as  the  most 
graceful  ])irch  or  willow,  and  visibly  obedient  to  tlu;  feeblest  breath  of 
air.'  "t  This  beautiful  trcH'  is  still  flourishing ;  at  the  present  time 
(1900)  the  girtli  of  the  trunk  at  4 J  feet  from  the  ground  is  nearly 
9    feet   and    the    height    is    37    feet.  J 

Tlie  Irish  Y(»w  (uiginated  from  a  plant  accidentally  foiuid  on  the 
mountains  of  Fermanagh,  near  Florence  Court,  more  than  a  century 
ago.  The  original  tree  is  a  female,  so  that  th(^  thousiuids  of  plants 
])ropagated  from  it  are  Ix^rry-bearing,  a  circiunstance  that  givatly  enhances 
the  ornamental  qualities  of  this  shru]>  during  the  autumn  nnrnths. 

The  following  account  of  the*  origin  of  the  Irish  Yew  is  tiiken  from 
the  "Gardeners'  Chronicle "  for  1873,  p.  1336,  whei*e  it  is  imprinted  from 
the  "  People's  fJoiuiial,"  as  it  api)eared  in  one  of  a  series  of  chapters 
entitled  "  A  Yisit  to  the  I^istern  Necropolis "  (at  Dundee),  by  a  writer 
mider  th(^  nom  do  plume  of  "  Xorval,"  dating  from  Rossie  Priory.  It 
will  be  seen  that  the  account  contains  an  apt  illu.stiiition  of  one  of  tln» 
purposes  for  which  the  Irish  Yew  is  nuich  |)lanted  : — 

"Near  by  our  place  is  a  grave  markcul  liy  a  small  and  solitary  Irish 
Yew,    and    nothing    moix*.       I   know   not   who   had   been   laid   under   it. 

*  The  Garden,  XXIX  (1886)  p.  221.  In  the  same  vohuiie,  p.  268,  is  a  further  eoni- 
niunicatiou  on  this  subject  from  Messi-s.  .Tames  Dickson  and  Sons  of  Chester,  who  state  that 
the  original  Tcums  ojipirssa  was  foiuid  in  a  bed  of  Thorn  seedlings  ten  yeara  earlier  than 
the  date  given  above.  In  Knight  and  Perry's- "  Synoj  wis  of  Coniferous  Plants"  it  is  eutei-ed 
as  Ta^us  tardiva  (EndUehev)  with  the  synonyms  T.  udpresaa  (Hort.)  and  T,  brfvifolut 
(Hort.). 

t  Arboretum  et  Fruticetum  Britannicum,  IV.  2082. 

X  Mr.  J.   F.   E.  Dovaston,  the  present  owner  ut  fit. 
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Tliiit  iliiik  j^i'cii  'uiDiii'dfiil  Vi'W,'  liowi'Vcr,  wri'i's  a  imi']nj!ii;  in  sfimc 
iiciirts.  Here  iiiiil  tlnTi-  in  the  Xprwi»iliii  uii-  tn  bp  navn  i^imilnr 
inoiumii'iits  l>ri'akiTi';  tin-  iiminitnii.v  of  tlie  fiv.iKsy  iiiiifTi's.  Ijicli  (if  them 
Hi'tiins  tu  hrtvc  11  sad  stovy  in  its  riiiitoily.  Thi'  iliirk  Yi'w  lins  long  Ijoph 
i((lopte<l  n«'ii   fiivoiu'itc    ti'i'.;    fuv   rthiuliii^i   tlii"   t,Tiiuiiil  of  our  <1eail.     Tlie 


Irisli';  Ykw,  «t  Floreiir.(  Court  viiri«-ty  of  the  \'<-w,  lias  in  a  sp-i'ial 
niiinner  Ik-i^oiiic  tlio  most  ]inniiiiR'iit  ami  iliatiiignished  of  the  family. 
TIio  histori'  of  the  Irish  Yfiv  nmy  Ix!  of  interest  t^i  niiiny.  Here  it  is, 
ami  I  (piote  from  the  MK.  in  ]ioflsi'saioii  of  I^nl  Kinnainl— 'Above 
one  Iiiiiiilii><l  years  afto,  Mr.  Will  is,  fanner,  of  Aghenteroark,  in 
the    i«iriRh    of     KilWher,     eininty    of    Ferninnnftli,    foiinil    upon   his  fnnii 
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on  till'  niniintaiiis  ahovi*  FloieiHt'  Court,  two  plants  of  this  tree. 
Tlii'se  h(»  {\\\<f  u[»,  and  planted  one  in  his  own  gaiilen.  Ho  took  the  other 
down  to  his  landlord  at  Mount  Florence,  where  it  was  plantotl.  The 
tree  that  was  i)lanted  in  his  own  ^^arden  remained  theiv  till  the  year 
186;"),  when  it  died.  The  other  is  still  alive  at  Florence  Court,  an<l 
is  the  one  from  which  the  millions  of  [ilants  now  distrilmU'd  in  all 
jiarts  have  sprunj;.  The  tii-st  cuttin<^  were  J^iven  hv  my  father, 
the  h^irl  of  Enniskillen,  to  Messi*s.  L(^e  and  Kennedy,  then  the 
larj^est  nin'serymen  ahout  London.'  Signed,  Enniskillen,  Ros.^ie  Priory, 
Septemher  Ht'h,   1867." 

The  illustration,  from  a'  i)hotograph  sent  to  Messrs.  A\*it<,'h  by  the  late 
¥jxv\  of  Enniskillen,  represents  the  original  Irish  Yew  at  Floivnce  Court 
as  seen  ahout  twenty-five  yeai-s  ago ;  at  the  present  time  it  has  a  more 
open,  straggling  hahit  and  also  a  somewhat  ludioalthy  appearance 
believed  to  have  been  <.'aused  bv  some  laurcds  beinjr  allowed  to  srovr 
too  freelv  around  it  but  which  have  since  l)een  cut  awav. 

The  wood  of  the  Yew  is  exceedingly  hard  and  close-grained,  of  a 
beautifid  redilish  brown  colour,  susceptible  of  a  high  jxilish,  and  very 
durable,  tough  and  elastic.  It  was  also  formerly  nuich  usetl  in  the 
manufacture  of  articles  of  domestic  furniture,  many  antiijue  and  curious 
specimens  of  which  are  still  preserved  in  museums,  etc.  The  spmy 
and  foliage  of  the  A'ew  are  poisonous  to  cattle.  The  berries  are 
glutinous,  and  have  a  sweet  taste ;  tlu\v  are  often  eaten  l)y  children 
without  being  followed  by  harmful  consequences.  The  kernel,  to<»,  is 
edible,  and  has  a  bitter  flavour  not  unlike  that  of  the  seeds  of  the 
Stone    Pine   ( Pimn*  jtinea). 

Taxus   brevifolia. 

"A  tree  usually  40  —  50  but  occasionally  70 — 80  feet  in  height 
with  a  straight  trunk  1  —  2  feet  thick,  rarely  more,  frequently 
unsymmetrical  and  irregularly  lobed,  and  with  long,  slender,  horizontal 
or  slightly  [>en(lulous  branches.  liark  of  trunk  about  0*25  inch  thick, 
covered  with  small,  thick,  dark  red-jmrple  scales  which  on  falling 
ex]M)se  a  bright  red-purple  inner  bark.  Hranchlets  slender :  buds  small 
with  loosely  imbricated  yellow-green  scales.  Leaves  O'O — 0'62o  inch 
long,  dark  yellow-green  al)«>ve,  paler  below  with  stout  midribs  and 
slender  petioh^s,  persistent  four  -  -  five  years."  Fructiticati<m  as  in  the 
connnon    Yew.-    Sargent,    Si  Ira  of  Narfh   Ainerit*a,  X.   65,    t.    514. 

Taxus  )n-evitV»lia,  Nuttall,  Svlva,  III.  8H,  t.  108  (1849).  Carriere,  Traits  Conif. 
Hi.  II.  1X2.  HoopeH.  Evergreen.s,  383.  Parlatore,  D.  C.  Prodr.  XVI.  501. 
Ikewer  and  Watson,  Bot.  Califor.  II.  110.  Maeoun.  Cat.  Canad.  Plants,  463. 
(iordon,  Piiu't.  eil.  H.  392.  BcissiiiT,  Xadelliolzk.  177.  Ma.stoi-s  in  Jouni.  K. 
Hort.    Soc.    XIV.   249 

T.  Boui-sieri,  Canien',  Rev.  Hort.  18r.4,  ji.  228,  with  tig.;  and  Traits  Gouif. 
cd.    II.    739. 

T.    Lindlevana,    Murniv  in    hklinl».    New    Phil.    Journ     I.    294    (1855) 

Eng.  Calitbrnian  Yew.  Anier.  ^^  rstprn  Vt'w.  Fr.  If  de  Califoniie.  Genu. 
IvurzblJitteri^T  Eilienbanni. 

Taxifs  hrevifoliff  is  widely  distributed  over  the  Pacific  region  of 
north-west  America  from  (^ueen  Cliarlotte's  Island  to  south  Califoniia, 
but  nowhere  very  abundant ;  it  ascends  the  Selkirk  mountains  in 
Ih-itisli    Columbia  to   4,000    feet,  and   the  western   slopes   of   the  Sierra 
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Nevada  to  8,000  feet,  preferring  the  banks  of  streams  and  deep 
ravines,  and  usually  growing  under  larger  coniferous  trees ;  its 
eastern  limit  occurs  on  the  Rocky  mountains  of  Montana.  It  is  a 
smaller  and  more  slender  tree  than  the  Europe^xn  Yew,  with  shorter 
thinner  leaves   that   abruptly   terminate   in    a   bristle-like   mucro. 

The  Californian  Yew  was  discovered  by  David  Douglas  during  his 
firat  mission  to  nortli-west  America  in  1825.  It  was  introduced  In- 
William  Murray  in  1854,  but  it  is  still  exceedingly  rare  in  Britisli 
gardens.* 

Taxus   canadensis. 

A  prostriiti*  shrub  seldom  rising  more  than  2  —  3  feet  alxjve 
tJi(»  ground.  Brandies  si>reading,  elongated,  stoutish,  much  rjimified  and 
covered  with  reddish  brown  bark.  Branchlets  slender,  spreading  or  mori^ 
or  less  pendent ;  buds  small,  globose,  with  re(l<lish  brown  i)erula?. 
Leaves  shortly  petit  ►late,  crowded,  pseudo-distichous  in  two  ranks,  shorter 
and  narrower  than  in   the  conunon  Vew,  and  with  revohite  margins. 

Taxus  canadensis,  Wildenow,  Sp.  Plant.  IV.  856  (180.5).  Loudon,  AH),  et  Frut. 
Brit.  IV.  2093.  Endlieher,  Syuops.  Conif.  243.  Canine,  Traite  Conif.  ed.  II. 
739.  Parlatore,  D.  C.  Prodr.  XVI.  501.  Ooi-don,  Pinet.  ed.  II.  393.  Beissner, 
Nadelliolzk.    176.      Mastere  in   Jouni.    R.    Hort.    Soc.    XIV.    249. 

T.  Iwiccata  var.  amadensis,  Omf,  Manual,  ed.  II.  425.  .Maooun,  ('at.  Canad. 
Plants    463. 

T.    baccata,    Hooker,    "NV.   Flor.    Bor.    Amer.   II.    167   (in   part). 

Eng.  Canadian  Yew.  Vr.  If  du  Canada.  CTerni.  Kanadisc;her  Eilienbauni. 
Ital.    Tasso  del   Canada. 

The  (.'anadian  Yew  is  coinnion  in  damp  woods  in  many  parts  of  the 
forest  conntry  extending  from  Anticosti,  Newfonndland,  and  Nova 
Scotia  through  Canada  to  the  northern  shore  of  Lake  Superior  and  to 
Lake  Winnipeg.f  South  of  the  Dominion  boundary  it  spreads  through 
tlie  northern  States  from  New  Jersev  to  Minnesota.  It  was  introduce<I 
early  in  the  nineteenth  century ;  it  is  now  but  seldom  seen  in  British 
gardens,  being  far  surpassed  as  a  decorative  plant  by  varieties  of  the 
(*ommon  Yew. 

Taxus  cuspidata. 

A  tree  40  —  iiO  feet  high  with  ii  trunk  2  feet  in  diameter  covered 
with  bright  red  liark  ;J  under  cultivation  a  nuich  smaller  tree.  In  Great 
Britain,  the  oldent  specimens  are  mostly  shrul»s  with  two — three  or  more 
ascending  much-branched  stems.  Branches  spreading  or  ascending, 
ramification  distichous ;  bark  reddish  brown  marked  with  outgrowths 
<lecurrent  from  the  bases  of  the  leaves.  Branchlets  numerous,  short  and 
close-set.  Leaves  on  the  lateral  shouts  ]»seud(Mlistichous,  often  turned 
upwards  and  inwards  ;  on  the  erect  .shoots  spirally  arranged  around  them 
and  si)reading,  0'5  -  -  1   inch  long,  shortly  petiolaU*    and    mucronate,  dark 

*  The    Vew   usually   met   with    in  cultivation   under  the    name   of    Titrus  .  hrevif<tlw   is 
the   short-leaved  variety   of  T.    hncmta  described   in   page   127 
t  Macoun,  Catalogue  of  Canadian  Plants,  hu:.  df. 
t  Sargent,   Forest  Flora  of  Japan,  76. 
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lustrous    <(iv(Mi    ;il)ovo,    fulvous    green    helow,    the    midrib    luarked    by    a 
sliallow  keel  on  both  sides.     Fructification  iis  in  the  common  Yew. 

Taxus  ouspidata,  Siebold  and  Zuccaiini,  Fl.  Jaj..  II.  61,  t.  128  (184*2). 
Eiidlicher,  Syiioi«.  Coiiif.  243.  Parlatore,  I).  C.  Pi-odr.  XVI.  502.  Fraiichet  et 
Savetier,  Einini.  Plant.  Jap.  I.  472.  (Jordon,  Piuet.  ed.  II.  394.  Mastei-s  in  Jouni. 
Linn.  Soc.   XVIII.  499  :  and  in  Jonrn.  R.  Hort.  Soc.  XIV.  299. 

T.  baccatA,  Thunberg,   Fl.  Jap.  275  (1784). 

T.  Iwiccata  var.  cuspidata,  Carri^re,  Traite  Conif.  ed.  II.  733.  Beissner, 
Xadelholzk.   173. 

Eng.  JajMinese  Yew.  Fr.  If  du  Jajwn.  (rerni.  Jajvaniselier  Eil>enl»auni.  Ital. 
Tasso  giap])one8e.     Jaj).   Icliii,  Monii-noki. 

T((xi(s  eiispidata  has  l)een  cultivated  throughout  Japan  from  time 
immemorial  but  is  known  to  be  endemic  only  in  tlie  northern  island, 
Yeso,  where  it  attains  its  greatest  development.  The  wood,  like  that  of 
the  common  Y'^ew,  is  tough,  close-grained,  and  beautifully  coloured  and 
is  used  by  the  wealthier  inhabitants  for  cabinet-work  and  indoor 
decoration,  and  by  the  Ainos,  the  aboriginal  inhabitants  of  YVso,  for 
making  bows.  As  distinguished  from  the  European  type,  the  leaves 
are  broader,  more  abruptly  pointed,  more  leathery  in  texture  and 
lighter  in  colour. 

Taxus  floridana. 

A  }»usliy  tree  rarely  -T)  feet  high  with  a  short  trunk  about  a  foot  in 
diameter,  and  numerous  short,  spreading  branches;  more  often  slmibby 
in  habit,  12  —  15  feet  high.  Bark  thin,  purple-brown,  suKxith, 
occasionally  sei)amting  into  large,  irregular,  ])late-like  scales.  Hmnches 
slender;  buds  small  with  loosely  ind)ricated  ])ale  yellow  perulae.  leaves 
usually  conspicuously  falcatt%  0*75  to  1  inch  in  length,  (lark  green  al>ove 
and  })aler  below  with  rather  obscure  midribs  and  slender  jietioles.- 
Sargent,  Silra  of  Noiili  Ainen'ra,  X.   67,  t.   515. 

Taxn8  floiidana,  Cliajmian,  Fl.  436  (1860).  Carriere,  Traite  Conif.  ed.  II.  741. 
Hoojjes,  Evergreens,  384.  Sargent,  Forest  Trees  of  N.  America,  10th  Census.  IX. 
U.S.A.,   186. 

Taxus  floridana  is  restricted  to  a  narrow  areii  in  western  Florida 
extending  about  thirty  miles  along  the  eastern  bank  of  the  river 
Appalachicola.  It  was  discovered  in  1833  by  Mr.  Hardy  B.  Croom  ;  it 
received,  however,  but  little  notice  from  botanists  till  it  was  descril)e<l 
by  Chai)man  in  his  "Flora  of  the  Southern  States,"  published  in  1860. 
Except  in  habit,  it  is  not  easily  distinguisliable  from  the  ('anadian 
Yew ;  it  has  probably  not  yet  been  introduced  into  Britisli  gardens. 

DACRYDIUM. 

Solander  in    Foi-ster's   Plant,  esculent.   80  (1786).      Endliclier,  Synops.  Conif.  2*24  (1847 ^. 

Parlatore,    D.    C.     Prodr.     XVI.    493    (1868).        Benthani    anrl    Hooker,    Gen.  Plant.    III. 

433   (1881).     Eiehler    in    Engler    and    Prantl,    Nat.    Pfl.    Fani.    106    (1887).  Mastei-i*    in 
Jouru.    Linn.    Soe.    XXX.    8   (1893). 

A  genus  of  trees  and  shrul)s  with  heteroniorphic  foliage  including 
about  twelve  species,  of  which  seven  are  natives  of  New  Zealand, 
i)ne    is    endemic    in    Tasmania   and   one    in    Chile    (the   Lepidothahnut,^ 
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Foiiki  of  some  authors) ;  the  others  are  distributed  through  New 
Caledonia,  the  Fiji  Islands,  the  Malay  Peninsula  and  Borneo.  The 
essential   characters   of   the  genus   are  chiefly   these : — 

Flowers  dioecious.  Staminate  flowers  small,  solitary  and  terminal, 
suiTounded  at  the  base  by  a  few  involucral  bracts.  Anthers  sessile, 
crowded,  spirally  arranged  around  a  central  axis,  two-celled,  with  an 
elongated   peltate   connective. 

Ovuliferous  flowers  terminal,  solitary  or  in  lax  spikes,  composed  of 
one — three  or  more  thickened  scales  of  which  one,  rarely  two,  bear  an 
ovule,  at  first  horizontal,  but  after  fertilisation  l^ecoming  erect  and 
surrounded   at   the    base   by   a   fleshy   aril. 

Fruit,  a  nut,  usually  of  ovoid  shape,  seated  on  a  fleshy  or  dry 
receptacle  whicli  is  green  or  otherwise  coloured,  requiring  (New  Zealand 
species)   more   than   a   year   to   attain    maturity. 

Two  of  the  species  are  of  great  importance  in  their  native 
countries  on  account  of  their  valuable  timber,  viz.,  the  Rimu  or  Red 
Pine  of  New  Zealand,  Dacrydium  cupressinum,  and  the  Huon  Pine  of 
Tasmania,  D.  Ih^anklinii,  both  of  which  are  cultivated  in  Great 
Britain.  Compared  with  these,  the  other  species  are  of  little  value 
or  interest ;  mention  may,  however,  be  made  of  D.  laxifoliu7)i,  one 
of  the  smallest  of  Taxads,  a  weak  straggling  shrub  common  in  the 
mountain  districts  of  New  Zealand,  and  which  is  rarely  found  more 
than  a  foot  high ;  and  of  B,  Kirkii,  the  tallest  of  the  New 
Zealand  species  and  the  most  local ;  its  habitat  is  restricted  to  the 
extreme   northern   portion   of   the   North    Island. 

The  generic  name  is  derived  from  ^aKpvSiov  (diminutive  of  SaKpv, 
a  tear),  in  allusion   to   the    weeping   habit   of   the   species. 

Dacrydium   cupressinum. 

A  tall  or  medium-sized  tree  Avith  a  trunk  varying  in  height  from 
40  to  80  feet,  and  in  diameter  from  2  to  4  feet,  covered  with 
dark  brown  or  grey-brown  bark  which  falls  away  in  thick  scale-like 
plates  like  those  of  .  the  Scots  Pine.  Branches  more  or  less  pendulous 
with  distichous  ramification,  but  becoming  more  spreading  in  old  age. 
Branchlets  slender,  elongated,  alternate  or  opposite,  and  drooping  like 
their  primaries,  in  old  age  shorter  and  recurved  at  the  tip.  Leaves 
persistent  four — five  or  more  yeiirs;  on  young  plants  close-set  and 
spirally  arranged  around  their  axes,  awl-shaped  with  a  rather  broad 
decurrent  base  0*25  —  0*5  inch  long,  spreading,  dark  green;  on 
old  trees  mucli  smaller,  scale-Hke,  trigonous  and  imbricated.  Staminate 
flowers  green  and  inconspicuous  on  the  tips  of  the  erect  or  upturned 
branchlets.  Ovuhferous  flowers  solitary,  terminal.  Seeds  about  one- 
eighth   of  an   inch   long. 

Dacrydium  cupressinum,  Solander  in  Foreter's  Plant,  esculent.  80  (1786).     L.  C. 

Richard,  M^m.   sur  les  Conif.    16,  t.    2,  tig.   3  (1826).      Endlicher,  Synops.   Conif. 

225  (1847).      Carri^re,  Traite  Conif.  ed.   II.   691.      Parlatore,    D.   C.  Prodr,    XVI. 

494.      Hooker  lil,  Handb.  N.  Zeal.  Fl.  258.      Gordon,  Pinet  ed.   II.  104.      Kirk, 

Forest  Fl.  N.  Zeal.  29,  tt.   18,  19,   20,   21,   22.     Masters  in  Jouni.  R.  Hort.   Soc. 

XIV.    209. 

N.  Zeal,    vernacular,   Rimu,   Red   Pine. 
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This  remarkable  tree  was  discovered  during  Captain  Cooks  first 
voyage  to  the  South  Pacific  Ocean  1768 — 1771,  and  Dr.  Solander 
who  accompanied  the  expedition  as  botanist  founded  upon  it  the 
genus  Dacrydium.  The  following  particulars  respecting  it  are  taken 
from  Kirk's  "  Forest  Flora  of  New   Zealand "  : — 

Damjdium  cupre^mium  occupies  a  larger  area  of  tlie  New  Zealand 
forests  than  any  other  native  tree  ;  when  gi'owing  in  an  oi)en  situation 
it  is  exti-eniely  l>eaiitifid  with  its  pendulous  branches  and  conical 
outline,  but  when  surrounded  with  other  trees  it  forms  a  conii>aratively 
small  nnuid  head  with  drooi)ing  brandies;  its  drooping  habit  is  iniiipic 
amongst  New  Zealand  Conifers.  Its  wood  is  adapted  to  a  larger  ninn]>er 
of  important  uses  than  that  of  any  other  tive  in  the  colony,  bat  its 
intrinsic  value  is  less  than  that  of  the  Kami  l^iue,  Agathu  atuttra/ia, 
or  the  Totara,  Podocayjnis  Totara,  It  sujiplies  the  chief  timl^er 
employed  for  general  building  purposes  over  two-thirds  of  the  colony; 
it  is  also  extensively  used  for  fencing  and  milway  ties  but  not  with 
very  satisfactory^  results  as  it  is  not  durable  in  contact  with  the  ground. 
The  wood  is  of  a  dark  red  colour  with  light  i*ed  or  yellow  streaks, 
and  takes  a  high  polish,  it  is  thence  much  in  ixjquest  by  cabinet- 
makers in  the  manufactiue  of  household  furniture ;  it  is  also  used  for 
panelling  l)oth  in  public  and  private  Imildings.  The  bark  is  often 
used  by  the  tanner,  but  the  amomit  of  tannin  cont^iined  in  it  is  sniall^ 
being  only  about  4*3  per  cent. 

In  Great  Britain  Daei'ydiuiii  rupre^myiuiit  is  occasionally  used  as  a 
decorative  plant  in  its  young  state  for  tlu»  conservatoiy  on  account  of 
its  giacefully  pendulous  habit. 

Dacrydium    Pranklinii. 

A  tall  pyramidal  ti-ee  80 — 100  feet  liigh  with  a  trunk  3 — 5  feet 
in  diameter  at  the  base.  Piimary  Imuiches  si)reading  or  slightly 
depressed;  l)ranchlets  slender,  iH'udulous  with  t<*trastichous  ramification,, 
the  herbaceous  shoots  short,  close-set  and  often  much  divided.  Leave.^ 
bright  green  in  decussate  i)airs ;  on  the  axial  growths  lanceolate- 
rhomboidal,  acute,  sharply  keeled,  imbricated,  free  at  the  apex  ;  on  the 
lateral  shoots  much  smaller,  ovoitl-rhond)oidal  and  concrescent.  Staminatc* 
flowers  small,  terminal  or  short  i-ecurved  lateral  branchlets,  cylimhic-, 
composed  of  fifteen — twenty  antheis  with  a  deltoid  connective.  Ovuliferous 
flowers  in  a  cm ved  terminal  spike  composed  of  "  four  —  eight  adherent 
scales  on  each  of  which  is  seated  a  sessile  o\ade  whose  outer  intcfii- 
ment  is  abbreviated  and  the  apex  of  the  imier  is  exserted  and  ix)ints 
to  the  peduncle  of  the  spike." 

Daciydium   Franklinii,  Hooker  fil    in   Loud.   Jouni.  Bot.  IV.  162,  t.  6  (1845;  ^ 
and  Fl.  Tasman  I.  357,  t.  100  A  (1860).     Endlicher,  Synoiw.  Conif.  227.     Carrien^ 
Traite  Conif.  ed.  II.  695.     Parlatore,  D.  C.  Pi-odr.  Xvl.  495.     Goi-don,  Pinet.  ed. 
II.  106.     Mastei-s  in  Jouni.  R.  Hort.  Soc.  XIV.  209. 

Huou  Pine  of  Tasmania. 

The  Huon  Pine,  the  most  valuable  timljer  tree  of  Tasmania,  is 
restricted  to  the  south-west  part  of  the  island.  It  was  formerly 
abundant  around  Macquarie  Harbour  and  along  the  Huon  river,  but 
in   consequence  of    the    continuous    demand   for  its  timl>er,   especially 
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for  sliip  and  boat  building,  it  has  greatly  diminished  in  numbers 
since  its  fii-st  discovery  by  Allan  Cunningham  in  1817.  The  wood 
is  close-grained,  easily  worked,  burns  briskly,  giving  out  a  pleasant 
aromatic  fragrance,  and  is  used  for  every  purpose  for  which  coniferous 
timl)er  is   in   request. 

Dcu'njdium  FrarikHnii  is  described  by  those  who  have  seen  it  in 
its  native  country  as  a  noble  tree  of  broadly  pyramidal  outline,  with 
di*0()})ing  l)nuichlets  clothed  with  foliage  of  the  brightest  green.  It 
was  introduced  into  British  gardens  many  years  ago  and  has  proved  to 
be  fairly  haixly  in  the  south  and  south-west  of  England  and  Ireland, 
but  always  foniiing  a  slinib  of  irregular  habit  of  which  the  primary 
bmnches  are  covered  with  light  red-brown  bark,  and  the  branclilete 
slender,  sometimes  much  elongated,  drooping  or  quite  pendulous.  The 
tree  was  named  in  compliment  to  Sir  John  Franklin,  Governor  of 
Tasmania  at  the  time  of  Captain  Ross'  Ant«u"ctic  exjxidition  "  for  his 
zealous  co-oix»ration  in  all  the  objects  of  the  expedition,  and  for  his 
unwearied   z(!al    in    forwarding   the   ciiuse    of   science   in    that   colony." 

PODOCAEPUS. 

L'Heritier,  MS.  (1788)  nov.  gen.  ex.  typo.  Taxi  elongatae,  ex  L.  C.  Richard  Mem.  siir 
les  Coiiif.  13,  t.  1  (1826).  Endlifjher,  Synojw.  Conif.  206  (1847).  Parlatore,  D.  C.  Prodr. 
XVI.  .507  (1868).  Bentham  and  Hooker,  Gen.  Plant.  III.  434  (1881).  Eiehler  in  Engler  and 
Prantl,  Nat.  Pfl.  Fam.  104  (1887).     Mastera  in  Joum.  Linn.  Soc.  XXX.  9  (1893). 

A  genus  of  evergreen  trees  and  shrubs  dispersed  over  the  tropical 
and  sub-tropical  regions  of  both  hemispheres  including  Japan  and 
New  Zealand,  the  last  named  group  of  islands  numbering  seven 
species  in  its  flora,  but  absent  from  the  Mediterranean  region  and 
sub-tropical  North  America.  The  essential  characters  may  be  thus 
formulated  : — 

Flowers  moufjecious  or  dioecious,  axillary  or  sub-terminal.  8taniinat<*. 
flowei's  solitary  or  fascicled  on  a  common  peduncle,  surrounded  at  the 
base  by  a  few  imbricated  bracts.  Stivmens  spimlly  crowded.  Anthers 
two  IoIkmI. 

Ovuliferous  flowers  ])edunculate,  solitary  or  in  jmirs,  surrounded  at 
tin*  ba.se  by  a  few  bracts  which  together  with  the  raphe  of  the  ovule, 
tlie  peduncle  and  the  outer  coat  of  tlie,  schhI  l^ecome  fleshy.  Ovule 
solitiiry  and  anatropous. 

Fruit  small,  globosi*  or  ovoid  with  a  fleshy  pericarp  seated  on  a 
fleshy  receptacle. 

I>eaves  variable*  in  shape  and  attiichmcnt,  opposite,  alternate  or 
scattered ;  linear  or  ol^lon*^  with  a  single  median  nerve  or  with 
parallel  veins  as  in  Poflorarj)us  Ncujeia ;  sometimes  dimorphic  on 
the    same  branch. 

Upwards   of  seventy   species   of   Podocarpus  have  been  described  by 

different    authors,  but    more    than    one-third  of    them    are    but   very 

imperfectly     known,    owing     doubtless    to    the     remoteness    of     their 

habitats     and     the     ditiiculty      of     obtaining    satisfactory     specimens, 

especially    of    the    flowers    and    fruits,  for    critical    examination    and 
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comparison ;  it  is  thence  probable  that  many  of  these  imperfectly 
known  forms  may  hereafter  be  reduced  to  varieties  or  even  to 
synonyms   of   the  authentic   types. 

The  Podocarps  occupy  but  a  subordinate  place  in  the  British 
Pinetum.  Of  the  introduced  species,  not  more  than  four  or  five 
can  be  cultivated  in  the  open  ground  in  any  part  of  Great  Britain, 
but  the  number  might  be  increased  by  the  addition  of  two  shrubby 
alpine  species  (P,  nivalis  and  P,  acutifolim)  that  inhabit  the 
mountains  of  the  South  Island  of  New  Zealand.  The  hardy  species 
are  described  in  the  following  pages  with  the  addition  of  three 
others  that  are  highly  valued  for  their  timber  in  their  native 
country. 

The  generic  name  Podocarpus  is  derived  from  ttouc*  ttoSoc  (a  foot) 
and  Kapiroq  (ftuit),  in  reference  to  the  swollen  peduncle  of  the  fi-uit. 

Podocarpus  alpinus. 

A  prostrate  straggling  bush,  but  sometimes  arborescent,  attaining  a 
height  of  12 — 15  feet.  Branches  spreading,  often  much  elongated; 
branchlets  slender,  opposite  or  in  j^seudo-whorls,  with  pale  green  bark 
furrowed  longitudinally.  Leaves  inserted  all  roimd  the  stem  or 
obscurely  two-ranked,  often  recurved,  linear  or  linear-oblong,  obtuse, 
0*25  —  0*5  inch  long,  tapering  to  a  very  short  petiole,  dark  green 
above,  glaucous  beneath  with  thickened  margins  and  midrib.  "  Stiiminate 
flowers  cylindric,  scarcely  so  long  as  the  leaves,  sessile,  solitary  or 
fascicled.  Fruit  small,  elliptic,  seated  on  or  towards  the  ai>ex  of  one 
fork  of  a  bifid,  fleshy,  scarlet,  sub-cylindric  pediuicle  which  is  larger 
than  the  fruit,  and  consists  of  several  fleshy  bracts  adnate  to  Qie 
swollen   peduncle."* 

Podocarpus  alpinus,  R.  Brown  ex  Mirbel  in  Mem.  Mus.  d'Hist.  Nat.  XIII.  76 
(1825).  Hooker  fil  in  Lond.  Joum.  Bot.  IV.  151 ;  and  Fl.  Tasni.  I.  356.  Eudlicher, 
Synops.  Conif.  214.  Parlatore,  D.  C.  Prodr.  XVI.  520.  Gordon,  Pinet.  ed.  II. 
351.     Beiasner,  Nadelholzk.  194.     Masters  in  Joum.  R.  Hort.  Soc.  XIV.  242. 

P.  Totara  alpina,  Cani^i-e,  Traits  Conif.  ed.  II.  652. 

Podocarpus  alpinus  inhabits  the  mountains  of  Victoria  and  Tasmania 
at  3,000  to  4,000  feet  elevation  ;  in  the  first-named  colony  it  occurs 
on  Mounts  BuUer  and  Hotham,  in  the  latter  on  Mounts  Wellington 
and  Marlborough.  It  has  long  been  in  cultivation  in  British 
gardens,  and  has  proved  to  be  one  of  the  hardiest  of  the  genus. 
The   date   of  introduction  does  not  appear  to  have  been  recorded. 

Podocarpus  chilinus. 

A  much-branched  tree  40 — 50  feet  high.  Branches  scattered,  close- 
set,  spreading  and  much  ramified.  In  Great  Britain,  usually  a  low 
dense  shrub  rarely  a  medium-size  tree.  Branchlets  with  smooth  brown 
bark,     opposite     or    in     pseudo-whorls     of     three — ^ve,     but     sometimes 

*  Flora  of  Tasmania,  loc.  cit. 
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solitary.  Leaves  scattered  or  with  an  obscurely  spiml  arrangement, 
1*5  —  3*75  inches  long,  linear-lanceolate,  acuminate,  sessile,  or 
narrowed  at  the  base  into  a  very  short  petiole,  straight  or  falcately 
curved,  dark  lustrous  green  with  a  thickened  midrib  above,  much 
paler  and  obscurely  keeled  Ijeneath.  Fruits  i)edunculate,  solitary 
or  in  pairs,  the  peduncles  axillary,  one-third  as  long  as  the  leaves 
and  bearing  at  their  summit  a  fleshy  receptacle  on  which  is  seated  an 
ellipsoid   fruit. 

Podocarpus  chilinus,  L.  C.  Richard  m  Ann.  Miis.  Paiis,  XV^I.  297  (1810);  and 
M^m.  siir  les  Couif.  11  (1826).  Loudon,  Arb.  et  Frot.  Brit.  IV.  2101  (1888). 
Endlicher,  Synoi^.  Conif.  212  (1847).  Gay,  Fl.  Chil.  V.  402.  Carri^re,  Traite 
Conif.  ed.  II.  649.  Parlatore,  D.  C.  Prodr.  XVI.  511.  Gordon,  Pinct.  ed. 
II.    329.      Masters  in  Joum.    R.    Hort.   Soc.    XIV.   242. 

P.   saligniis,    Hort. 

Podocoj'pus  chilinics  has  an  extensive  range  in  the  sub-alpine  Andean 
region  of  Chile  from  the  province  of  Maule  southwards  to  ValdiWa. 
It  was  discovered  by  Doinbey,  a  French  botanist  who  accompanied 
Ruiz  and  Pavon  during  their  mission  to  Peru  and  Chile  (1777 — 1787), 
and  from  Dombey's  herl)ariuni  specimens  it  was  figured  and  described 
by  the  elder  Richard  in  the  publications  quoted  above.  It  was 
introduced  into  P>ritisli  gardens  about  the  year  1849  ;  it  is  Jiardy  in 
the   south  of   England   and   Ireland.* 

Podocarpus   dacrydioides. 

A  lofty  tree  80  —  150  feet  high  with  a  trunk  4  —  5  feet  in 
diameter  covered  with  thin  greyish  brown  bark,  and  usually  free  of 
bmnches  to  the  greater  part  of  the  height.  Branches  and  branchlets 
slender,  the  latter  much  and  repeatedly  ramified.  Leaves  dimorphic; 
on  young  trees  linear,  flat,  a])out  0*25  inch  long,  bifarious  with  ujv 
turned  tips  and  of  a  deep  ])ronzy  green ;  on  adult  trees  smaller,  scale-like, 
in  decussiite  jMiira,  subulate,  imbriciitecl  or  concrescent,  dark  gi-een. 
Infloivscence  dioecious ;  staminate  flowers  small,  solitary  and  terminal, 
the  an  there  with  a  deltoid  connective ;  ovuliferous  flowers  terminal  and 
ses.sile,  "  consisting  of  three  -four  rarely  two — five  carpellary  leaves  bent 
like  a  sickle  and  usually  carrying  a  single  ovule  on  the  face.  Fruit 
a  shining  black  nut  seated  on  a  crimson  pulpy  receptacle  developed 
from   the   carpellary   leaf." 

Podocarpus  dacrydioidea,  A.  Richard,  Fl.  Nov^  Zeal.  358,  t.  39  (1832).  Endlicher, 
Synoiw.  Conif.  223.  Carrifcre,  Traite  Conif.  ed.  II.  678.  Parlatore,  D.  C. 
Prodr.  XVI.  520.  Hooker  til,  Handb.  X.  Zeal.  Fl.  258.  Goidon,  Pinet.  ed. 
II.    357.      Kirk,    Forest   Fl.    N.    Zeal.    41,    t.    31,   32. 

X.  Zeal,  vernacular,    Kahikatea,    White   Pine. 

Podocarpus  ducrydioides  is  distributed  throughout  New  Zealand  either 
scattered  amongst  other  trees  or  forming  e.xtensive  forests  in  low 
grounds  by  river  sides  or  in  swampy  situations;  it  was  originally 
discovered  by  Captain  Cook  in  the  great  forest  between  the  Thames 
and   Piako   rivere.      It  is  one  of  the  most  valuable  timber  trees  of  the 

*  The  finest  siH'cinien  known  to  the  author  is  at  Panjerrick,  near  Falmouth,  which 
is  upwanls  of  40  feet  high.  There  is  a  beautiful  tree  of  smaller  dimensions  at 
Kilmaciin-agh,  Co.    Wicklow,   and  another  at    Fota   Island,   near  Cork. 
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colony ;  the  wood  is  white,  firm,  strong,  straight  in  grain  and  of  fairly 
even  texture  but  not  durable  when  in  contact  with  the  ground ;  it  is 
extensively  used  in  house-building,  framing  and  weather-boarding,  and 
it  is  especially  suitable  for  conversion  into  pulp  for  the  manufacture 
of  paper. 

The  late  Mr.  Kirk  described  a  virgin  forest  of  Kahikateii  trees  as  one 
of  the  most  striking  sights  in  New  Zealand  scenery. — "Straight  im- 
branched  trunks  rise  one  after  the  other  in  endless  series  and  in  such 
close  proximity  that  at  a  short  distance  no  trace  of  foliage  is  visi])le 
except  overhead  or  in  the  immediate  vicinity  of  the  observer;  the  naked 
symmetrical  shafts  tapering  almost  imperceptibly,  appear  to  form  dense 
walls  which  completely  shut  out  every  glimpse  of  the  outer  world." — 
Forest  Flora  of  New  2ieala?ul, 

Podocarpus   fernigineus. 

A  tall  round-topi)ed  tree  50 — 80  feet  high  with  a  trunk  1 — 3  feet 
*  in  diameter  covered  with  dark  greyish  bark  deeply  furrowed  or  cast 
off  in  large  flat  flakes.  Leaves  distichous,  narrowly  linear,  acute,  0*5 — 
0*75  inch  long,  with  thickened  midrib  and  often  falcately  curved. 
Inflorescence  dioecious ;  stiiminate  flowers  solitary,  axillary,  sessile,  as  long 
as  the  leaves ;  ovuliferous  flowers  axillary,  consisting  of  a  single  ovule 
borne  on  a  short  stiilk  clothed  with  minute  scale-like  leaves.  Fi-uit 
about  075  inch  long  with  a  bright  red  pericarp  covered  with  a  glaucous 
bloom  and  enclosing  a  hard  nut  containing  a  single  seed.* — Kirk,  Forettf 
Flora  of  Neir  Zealand,   163,    t.  84. 

Podocannis  fernigiiicus,  Don  in  Lanibeit's  (Jenus  Pinus,  ed.  II.  Vol.  II.  App. 
(1832).  Hooker,  \V.  Icon.  PI.  542  (1843).  Endlicher,  Synojw.  Conif.  220.  Hooker 
fil,  Handb.  N.  Zeal.  Fl.  253.  Carriere,  Traits  Couif.  ed.  II.  674.  Parlatore, 
D.  C.    Prodr.    XVI.  519.     Gordon,  Pinet.  ed.  II.  352. 

N.  Zeal,  vernacular.  The  Miro. 

"  Podocarpits  ferrwjineus  is  generally  distributed  throughout  Xew 
Zealand  but  is  less  plentiful  in  the  North  than  in  the  South  Island. 
It  occurs  in  great  abundance  in  the  southern  part  of  the  South  Island 
and  forms  a  large  proportion  of  the  forest  on  Stewart  Island."  Miro 
timber  exceeds  that  of  all  other  Xew  Zealand  Taxads  in  strength  ;  it 
is  straight  and  even  in  grain,  hard  and  elastic,  but  not  durable  in 
contact  with  the  ground. 

Podocarpus   macrophyllus. 

A  low  or  medium-sized  tree  25 — 40  feet  high  with  u  straight 
erect  trunk  covered  with  ash-brown  bark  and  with  a  diffuse  or  spreading 
crown.  Branches  crowded  and  much  ramified  ;  branchlets  (of  plants  in 
British  gardens)  stoutish,  short,  close-set  and  angidate.  leaves  scattered 
or  &ul)-spirally  arranged  around  their  axis,  shortly  petiolate,  narrowly 
lanceolate,  sub-acuminate,  2*5 — 5  inches  long,  stmight  or  slightly 
falcately  curved,  dark  green  with  a  mirrow  keel  along  the    midrib    alx>ve, 

*  It  is  probable  that  this  8])ecie3  may  be  hereafter  referred  to  Prunmopitys  if  that  genus 
should   l)e  retained. 
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much  jxiler  and  keeled  l^eneatli.  Inflorescence  not  seen  ;  as  represented 
by  Siebold  and  Zuccarini's  figures : — staniinate  flowers  in  axillary  clusters, 
cylindric,  about  an  inch  long;  ovuliferous  flowera  solitary,  rarely  in  pairs, 
pedunculate  and  bibracteate.  Fniit  roundish,  about  the  size  of  a  large 
peii,  seated  in  a  sub-cylindric,  fleshy  receptacle  as  large  again  as  itself. 

Podocarpus  niacropliyllus,  Don  in  Lambert's  Genus  Pinus,  ed.  I.  Vol.  II.  22 
(1824),  not  Wallieh.  Siebold  and  Zuccarini,  Fl.  Jap.  II.  70,  tt.  133,  134. 
Endlicher,  Synop.  Conif.  216.  Carriere,  Traits  Conif.  ed.  II.  644.  Parlatore, 
D.  C.  Prodr.  XVI.  517.  Gordon,  Pinet.  ed.  II.  340.  Franchet  et  Savetier, 
Enuni.  Plant.  Jap.  I.  475.  Beissner,  Nadelhokk.  194.  Mastere  in  Journ.  R.  Hort. 
Soe.  XIV.  243.     Sargent,  Forest  Fl.  Jap.  77. 

Taziis  -niacrophylla,  Thunberg,  Fl.  Jap.  276  (1784).     Aiton,  Hort.  Kew.  ed.  11. 
Vol.  V.  416  (1813). 
•  Jap.  vernacular,  Maki. 

vara.-— ai^enteo-variegatus  and  aureo-variegatus. 

Branchlets  shorter  and  the  leaves  more  crowded  than  in  the  common 
form,  the  leaves  of  the  first  named  with  a  broad  cream-white,  and  of 
the  second  with  a  broad  yellow  margin ;  in  lx)th  varieties  many  of  the 
young  leaves  when  first  developed  tire  wholly  white  in  the  one  and 
wholly  yellow  in  the  other. 

P.  macropliyllus  argenteo-  and  aureo-variegatus,  supra.  P.  chhiensis  argentea  and 
aurea,  Gordon,  Pinet.  ed.  II.  331. 

Podocarpics  nmcrophyUm  first  became  known  to  science  in  the  early 
part  of  the  eighteenth  century  through  Krempfer.*  It  was  also 
seen  by  Thunberg  during  his  brief  stay  in  Japan  in  1777,  and  who 
described  it  in  his  "Flora  Japonica''  under  the  name  of  Taxiis 
macrophylla.  Fifty  yeai-s  later  it  was  gathered  by  Siebold  whose 
figures  of  it  are  among  the  best  yet  published;  it  is  common  in 
<5ultivation  throughout  Japan  but  not  known  to  be  endemic.  Several 
varieties  are  known  to  Japanese  horticulturists,  and  among  them  the 
two  variegated  forms  described  above  which  were  first  sent  to  this 
<jountry  by  Mr.  Fortune  in  1861  and  re-introduced  by  Mr.  James  H. 
Veitch  in  1892.  Around  Tokio  the  common  form  is  much  used  as 
a  hedge  plant  and  is  often  cut  into  fantastic  shapes,  whilst  the 
variegated   forms   are   preferred   for  pot   culture   and   dwarfing. 

Podocarpus   Nageia. 

A  medium-sized  tree  with  an  erect  trunk  covered,  when  old,  with 
.smooth  purplish  bark.  Branches  spreading  or  sub-pendulous  with 
distichous  ramification  ;  branchlets  opposite  or  alternate,  sub-angulate, 
green.  Leaves  in  decu.ssate  pairs,  rarely  alternate,  somewhat  distant, 
•elliptic-lanceolate  or  lanceolate-oblong,  acute,  2 — 3  inches  long  and 
0'75 — 1  inch  broad,  narrowed  at  the  base  into  a  short  petiole,  many- 
nerved,  leathery  in  texture,  dull  green.  Flowers  monoecious  (?),  axillary, 
bracteate.  Staminate  flowers  in  fiuscicles  of  three — fi.\Q.y  cylindric,  about 
.an  inch  long.  (Jvuliferous  flowers  solitary  or  in  pairs,  shortly  pedun- 
•culate,    the   receptiicle   scarcely   thicker   than   the   peduncle.     Fniit    about 

*  Amwnitatci  Exoticie,  p.  780,  published  in  1712. 
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the  size  of  a  small  cherrv  with  a  dark  purplish  pericarp  enclosing  a  small 
seed  with  a  hony  testa. 

Podocarjius  Nageia,  R.  Brown,  ex.  Mirl^el  in  Mem.  du  Mus^  Paris,  XIII.  75 
(1825).  Siebold  and  Zuecarini,  Fl.  Jap.  II.  71,  t.  135  (1842).  Endlicher,  Synops. 
Conlf.  207  (1847).  Parlatore,  D.  C.  Prodr.  XVI.. 508.  Franchet  et  Savetier, 
Enum.  PI.  Jap.  I.  474.  Mastera  in  Journ.  R.  Hon.  See.  XIV.  243.  Sargent, 
Forest  Fl.  Jap.  77. 

Nageia  japonica,  Gaertner,  Cai-pol.  I.  191,  t.  39  (1788).  Carrifere,  Trait€  Conif. 
ed.  11.  635  (1867).     Gordon,  Pinet.  ed.  II.  180. 

Jap.  vemacnlar,  Nagi. 

PodxKiD'pvs    Nageia,     like     the    preceding    species,    is     of    Japanese 

origin    and    first    became    known    to    science   through   Kaempfer   who 

accurately  described  and  figured  it  in  his  '*Anioenitates"  under  the  name 

of  Laumis  julifera.      In   1788   the   German   botanist,  Gaertner,  gave   it 

generic   rank  as  Nageici  japonica,  in   which   he   is   followed  by  Carriire 

and    others,   the    character    chiefly   relied   on  being    its    broad    leaves 

arranged   in  pairs,  certainly  a  very  distinct  one   but  which  it  possesses 

in  common  with   three  or  four  other  species  of  Malayan  origin.     By 

Endlicher  all  these    were  made   sectional  under  Podocarpus   to   which 

the   organs   of   fructification   sufficiently   conform. 

Podocarpus  Nageia  has  been  assiduously  cultivated  by  the  Jaixmes© 
from  time  immemorial  with  whom  it  is  a  <^reat  favourite,  especially  a 
variety  in  which  the  leaves  ai*e  marked  with  broad  white  strijxjs,  and 
this  they  use  for  dwarfing  and  pot  culture.  Professor  Sargent  remarks 
that  "the  real  beauty  of  the  tree  is  only  seen  wdien  it  has  l)ec<)ine 
large  and  old  and  the  trunk  covered  with  its  i>eculiar  smooth  purple 
bark.  A  grove  of  these  trees  on  the  hill  behind  the  Shinto  templa 
at  Nara  is  one  of  the  most  interesting  spots  in  Japan."*  Accoixling  to 
Carriere.,  it  was  introduced  into  Euroi)ean  giu'dens  in  1840  ;  it  is  now  but 
seldom  seen,  and  in  Great  Britain  it  is  always  more  or  less  injui^ 
if  not  killed   by  severe   winter   frosts,    a   fact  indicative  of   a  sub-tropical 


ongui. 


Podocarpus   neriifolius. 

A  much-brtinched  shnib  or  small  tree  with  the  bmnchlets  ridged  and 
furrowed  l)y  cortical  outgrowtlis  decurrent  from  tlie  bases  of  the  leaves. 
"Leaves  scatt^^red,  approximate,  narrowly  lanceolate,  acute,  coriaceous, 
dark  gi-een  above,  pale  and  slightly  glaucous  beneath,  tiai)ering  below 
into  a  very  short  petiole.  Staminate  flowers  axillary,  sessile,  solitjiry, 
cyhndric,  an  inch  long,  arising  from  a  cup-shaped  scaly  involucre; 
anthers  numerous,  imbricated,  two-celled.  Ovuliferous  flowers  solitary^ 
axillary,  pedunculate.  Receptacle  of  the  fruit  oblong,  fleshy,  with  aii 
oblong  depression  at  the  top  l)ecoming  deep  purple,  anil  slightly  glaucous 
when  mature.  Seed  obovate,  glaucous  green  before  maturity." — Bofam'rai 
Alaf/azirie,    t.    4655. 

Podocarjms  neriifolius,  Don  in  Lambei-t's  Uenus  Piuus,  ed.  II.  Vol.  II. 
p.  22  (1828).  Endliclier,  Synops.  Conif.  215.  Hooker,  W.  in  Bot.  Mag.  loe.  cU, 
Carri&re,  Tmite  Conif.  ed.  II.  m\.  Parlatore,  D.  C.  Prodr.  XVI.  514.  Brandis^ 
Foi-est   Fl.    Ind.    541.       Hooker   ill,    Fl.    Brit.    Ind.   V.    649. 

Eng.    Oleander-leaved   Podocarp, 

*  Forest   Flora  of  Japan,    he.   cit.   supra. 
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A  beautiful  evei-green  tree  inhabiting  the  temperate  Himalayas  of 
Nepal  and  Sikkim ;  it  also  occurs  on  the  Khasia  Hills  and  in  the 
forests  of  Bunnah,  whence  it  spreads  southwards  into  the  Malay 
peninsula  and  the  Andaman  Islands.  It  was  introduced  to  the  Eoyal 
Gardens  at  Kew  in  the  early  part  of  the  nineteenth  century,  and 
is   still   cultivated  in   the   great   Temperate   House. 

m 

Podocarpus   nubigenus. 

A  tree  of  Yew-like  aspect  of  variable  dimensions  accoixling  to  tlie 
situation  in  which  it  is  growing.  Leaves  Hnear,  or  elongjited  oval- 
elliptic,  1 — 2  inches  long,  sessile  or  attenuated  at  the  base  into  a  very 
short  footstiilk,  sul)-acuniinate  with  a  thickened  niid-iierve,  dark  lustrous 
green  above  with  two  glaucous  stomatiferous  bands  l)eneath.  In- 
florescence not  seen.  Fruit  as  described  by  the  author  of  the  specific 
name  "  pedimculis  solitariis,  receptaculo  oblique  bilobo,  obovato^ 
brevioribus ;    fnictibus   oblongis,    oblique   obtuse   apiculatis." 

Pcxiocarpiis  uubigeiiiis,  Lindlev  in  Jouni.  Hort.  Soc.  Loud.  VI.  264  (1851); 
and  Paxton's  Flower  Garden,  if.  162,  with  fig.  Carriere,  Traits  Conif.  ed.  II. 
650.  Parlatore,  D.  C.  Prodr.  XVI.  513.  Gay,  Fl.  Chil.  V.  404.  Goi-don,  Pinet. 
ed.    II.    344.      Masters  in   Journ.   R.    Hort.    Soc.    XIV.   243. 

Discovered  by  William  Ix)bb  in  southern  Chile  in  1846,  and 
introiluced  by  hiin  in  the  following  year  to  the  Veitchian  nursery 
at  Exeter.  It  was  found  associated  with  and  growing  under 
the  same  conditions  as  Sao^egothma  conspirim  and  which  are  stated 
under  that  species.  Although  fairly  hardy  in  the  south-west  of 
England  and  in  Ireland,  the  climate  of  this  country,  so  different  in 
many  respects  from  that  of  Southern  Chile,  is  apparently  unsuitable 
for  it,   and   like   the   Saxegoth<nea,   it   has  proved   disappointing. 

Podocarpus  Totara. 

A  trei'  varying  in  height  from  40 — 80  and  in  places  even  to  100 
or  nion;  feet,  with  a  trunk  2 — 6  feet  in  diameter.  Bark  on  old  trees 
often  3  inches  thick,  deeply  furrowed  ;  on  yoiuiger  trees  fibrous,  reddish 
broAvn  and  thrown  off  in  ribbon-like  shreds.  Branches  spreading,  with 
distichous  mmification ;  brtuichlets  opposite,  rigid,  with  dull  green 
channelled  bark.  I^^aves  spirally  inserted  but  rendered  pseudo-distichous 
by  a  twist  of  the  short  i)etiole,  linear  or  linear-lanceolate,  mucronate, 
0*5 — 1-25  inch  long,  dull,  dark  green  and  channelled  alx)ve,  paler  and 
obscurelv  keeled  beneath.  Inflorescence  dioecious.  Staminate  flowei's 
axillary  on  shoots  of  the  preceding  year,  solitary  or  in  twos  and 
threes,  cylindric,  sessile  or  sliortly  stalked,  0*5 — 0*75  inch  long, 
with  four  minute  involiicral  bracts  at  the  base ;  anthers  numerous  vnth 
a  small,  obtuse,  toothed  connective.  Ovuliferous  flowers  axillary,  shortly 
stalked,  consisting  of  two  comiate  scales,  one,  rarely  lx)tli,  of  which 
l)eai's  an  ovule  near  the  apex.  Fruit  about  the  size  of  a  cherry,  with 
a  pidpy  pericar])  enclosing  a  nut  rounded  or  slightly  narrowed  at  the 
apex. 
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Podocarinis   Tiitnm,  Dim   iii   Laniherfs  (Jeiiiis   Pious,  ed.  II.   Vol.  II.  Ayw   1S9 
rstl.  Bviis.  (1S32>.    Hooker  \V.  in  Lond.  Joiim.  Bot.  I.  572,  t.  19.    Eiidlirlier.  Sviio|ib. 
Coiiif,  212.     Carriire.  TraiU  Conif.  ed.  II.  65^.     ParUtore,  D.  C.  Prodr.  XVl.  514. 
Hooker  HI,  Haiidb.  N.  Zeal.   Fl.  25S.     Oordon,  Piii«t.  ed.  II.  350.      Kirk,  Foreat 
Fl.  X.  Zeal.  227,  t,   11.^     Masters  in  Joum.  R.  Hort.  Soc.  XIV.  243. 
X.  Zeal,  vernacular.  Totara. 
The   following  account  of   the   Totara   is   taken   from  Kirk's  "  Forest 
Flom  of  New  Zealand  "  : — 

"  With  the  txcpptioii  of  the-  Kjiuri,  Ayalhu'  atiMralui,  i\m  Tofair.i  iitfDitls 

the    most   valuable    tiiiilxr    in     New    Zealand,    but  imlike    the    Kauri    it 

is    foiuul    almost    tluiiu^'huut    the    t^olniiy.      It    some  times    forms    large 

}jroi-es    and    even    forests,    hut    it    is    utnially   niixol    with    uthiir   trees. 

The   wood    is    of    ii   diH-p   reil    (.-olour,    varyiiif!    cmisidemlily   in    dejith   of 

tint ;    it  is   straight   in    the   gniin,    L'omiMK't   and    of  j^kmX,   dtiniliilitv ;    it 

ilo<'s    not     woq)    or    twist,    and     is     eiisily    worked  ;     it     is     an     i-xeellent 

timlwr   for  general   Iniilding   purixmes ;   it   ia   of  great    vrthie    for   hridges, 

wharves    and    conatniftive    works    wheiv    large    siians  an-    not    ivijiiinnl, 

also    for    railway   tii's,    tflegrapli    jHxitM,    ]«lings    and    sliiiigles,    ami    for 

niarini-   piles  it  is   invalunlile  on  ac<:ouiit  of  itx  great  |K>wer   in    resisting 

the  iittacks  of  the  tereilo." 

The   Totara   was   introduced   into   British    gardens   many  years   ^o ; 

a   tree   in   the  Temperate    House    in    the    lloyal    Gardens   at    Kew    is 

over   35   feet   high   with   a   trunk    somewhiit   slender  in   proportion   to 

height.      In    the    open    ground   it   grows    slowly,   and    unless    planted 

in   a   warm   sheltered   spot,  it   is   liable   to   be   killed   by   winter  frosts. 


I'RrMxoriTvs. 


I'liilip. 
SlBchyi-aq) 
BikII  idler. 


Uiimvn,    XXX.   731   (18.'.9— «0).     CaiTiJrr,  Traitd   Conif.  «l.  II.  «S2  [1867). 
Ills,  MaBtura  in  .loiini.  Limi.  Soc.  X.XX.  9  (ISfl:!),     Podooarjms,  sevt.  Stath' 
.Synoiw.  Coiiir.   21H  (1847).      Beiitli 


uiui  HoukiT,  (ieti.  Wilt.  III.  435' 
In  all  the  true  Podocarps  the 
peduncle  and  ovule-lwiaiing  scale 
of  the  seniiniferons  flowers  l>ecome 
Heshy  when  the  fniit  is  mature, 
forming  the  rrcq)tacnlii  m  of  many 
botanists,  a  characteristic  on  which 
much  stress  has  been  placeil  as 
it  chieriy  distinguishes  l'(KhK;arpnfl 
from  tlie  allied  genera.  In  two 
of  the  species  included  by  most 
authors  in  I'odocarpus,  and  pro- 
bably in  others  not  yet  surticiently 
known,  the  peduncle  and  fniit- 
scale  do  not  become  Heshy ;  in 
Poelvcarpus  andinus  ( Poppig ), 
inhabiting  southern  Chile,  oti  which 
Professor     Philippi      of      Santiago 
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finiiideil  the  genus  Prumiiopitys,  and  in  7'.  spiailn,  a  native  of  New 
Zealaixl,  the  fruits  are  pseiido- terminal  or  sessile  on  a  common  rachia. 
Tliese  two  species  with  three  others  were  made  sectional  by  Endlicher 
under  the  name  of  Stachycarpus ;  this  section  is  adopted  by 
Benthani  ami  Hooker  in  the  "  Genera  Plantanim  "  who  include  in  it 
only  the  two  species  above  named,  and  the  same  course  is  followed 
I.iy  Eiehler  in  Engler  ami  I'rantl's  "  Natitrlichen  Pflanzenfamilien " ; 
Dr.  Maxwell  Masters  has,  however,  given  the  section  generic  rank 
as  Stachycarpus  in  the  "Journal  of  the  Linnean  Society,"  but  in 
the  Kew  Hand-List,  Prumnopityd  is  retained  for  the  Chilian  species 
and   for    others  in    wliich   the   "  receptaeuhun "  is   wanting. 

.\s  Pnnimo]>ity8  ililTcrs  fruiii  I'lKloi^rpus  only  in  the  nlwi'utrt'  of  the 
Kii-crtlliil  "  iL'<;('ptJii'iiluiu "  further  ihrtgnosis  ta  uinicci-ssary  ;  the  name 
is  ilerivi^d  from  TtpoXiftvoQ  (the  wild  phiui)  mid  trirvQ  (the  yaiw.  tree). 

Prumnopitys   elegans. 

A   diiPfiuus  tiTe    40— -lO   feet  lii^h,    biit  frerjiieutly   miitli   less  i'spp<;iully 

lit    its   ]ii;;liei4t    viTtii'Al    limit, 

tlie  tnnik    i-iivered  with    tliirk 

bnm'u      Jmrk       iiml        mui'ii 

Imniehed      from       the        base 

ujnvanK       lu    (!rcjit    P>ritain 

UhUiilly       a       dense,      much- 

limuehi-d  shrub   iif   jiymmidal 

iir  briNidly    f<ilinHiiiir   outline. 

Itnoiches     slender,     spreading 

rir   imeeiidiu);  niid  mut-h  rami- 

tii'd.        Bnuichli'tH      close-set, 

often      i.aeudo-distiehons, 

,.      "iiprwite,    with  snuioth    gruen 

J     1     k    tl    t     I      Vf     t     brrn 

.  '      «fU.     tl      fall     f    tl      lea 

"*^  L  |«-rs  t«  t   tl  re  — h 

V    rs,    1  B  Uv     o   ded  around 

tl      )  ra     hi  ts,       Iwl   t   1  ous 

1    nzi    tUgnwtlis,    [read 

g  nU        1         n     tl 

fe^  V*T"  b™  '^"'  retlot 

u  Comm      aid        M  from  Bi      «  1  n  a  l*.    0  "J— 1     H  1 

I    ;.        tit  f  1  attly 

1      1    k     Tt  1  tl      tl  II         1     t  I    ly  I    llo 

1  I  tl        Ilia  I    1       w  tl     tl     k       \        11         1  margu  s 

1        tl    t        !.l  s     tu  utt  f       13  lianda   l)e     ntl        Sta  n  nate  flowors 

t  1        I         11        n      n  s     jh    In       1 1  se    sul  t*    I  1  by  a  jiale 

Tl       a  h  lab    I  ta  n    ro       sj  mlh  a    1     Iwt-sit    ro      I  th 

X  s,    aulpl  Q       llo  t  1  th  f  tl    t     f  tl  1 1  Da    so 

(Pm  w>    a^tta)     \    'h    t         1    w      11  \   \>v       1      1        'lol  tt  v 

a   1   sea   I  pa     1    t  n        1  1     t     1     1       1  n     I  I  t     (n   1    1  a) 

h    I     tl      I  lit  11        U        I  I        1  sel 


PruiinwpUyf  '■h-jan*.     I'rkiit-ljoiiring  ti-eu  at  I'kistnor  Cnstle,  Ledbury. 
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hard   bony   shell   surrounded   with  a  viscous   j)eric«arp  covered  hy  a  tough 
l)ergameneous  skin. 

Pmmnopitys  elegans,  Philippi  in  Linn«ea,  XXX.  731  (1859—60).  Lindley  iii 
Gard.  Chron.  1863,  p.  6.  Camfei-e,  Traits  Conif.  ed.  II.  682.  Kent  in  Veitch's 
Manual,  ed.  I.  316.     Masters  in  Joiu-n.  R.  Hort.  Soc.  XIV.  244.     Kew  Hand-List,  25. 

Podocarpus  andinus,  Poppig,  Nov.  Gen.  et  Sp.  III.  18  ex  Endlicher,  Synops. 
Conif.  219  (1847).  Oay,  Fl.  Chil.  V.  403  (1849).  Parlatore,  D.  C.  Prodr.  XVI.  519. 
Gordon,  Pinet.  ed.  II.  351.     Beissner,  Nadelholzk.  195. 

Stachyearpus  andinus,*  Van  Tiegheni  in  Ball.  Soc.  Fr.  1891  (fidf  Masters). 

Prum^iopitys  elegaiis  inhabits  the  Andes  of  southern  Chile  where  it 
has  a  vertical  range  of  from  4,500  to  6,000  feet  elevation ;  the  limits 
of  its  distribution  are  not  known.  It  was  introduced  from  Valdivia  by 
the  Veitchian  firm  in  1860  through  Richard  Pearce  and  has  proved 
hardy  over  the  greater  part  of  Great  Britain,  but  it  grows  most  freely 
in  the  south-western  counties  of  England  and  in  Ireland  wherever  it 
has  been  planted.f 

Prumnopitys   spicata. 

A  tall  tr(»e  attaining  a  maximum  height  of  80  foot,  frociuontly  much 
loss,  with  a  trunk  rarely  oxeooding  3  foot  in  diamet(*r  covoi-ed  with 
bluish  black  Imrk.  Primary  bmnclies  of  young  trees  slender,  pendulous 
and  much  ramified;  of  adult  trees  ei*ect  or  ascending  with  numerous  short, 
close-set  branchlets.  Leaves  pseudo-distichous,  narrowly  linear,  mucronate, 
straight  or  falcately  curved,  about  0*5  inch  long,  green  above,  glaucous 
beneath.  Flowers  dioecious  in  short  spikes  ;  the  sttiminate  flowere  ovoid, 
cylindric,  composed  of  numerous  anthers  with  a  conlate  connective ;  the 
ovuliferous  flowers  three  —  six  on  a  spike,  sessile  and  distant.  Fruits 
globose,  0*5  inch  in  diameter  with  a  fleshy  pericarp.  Cotyledons  two. — 
Kirk,  Fmest  Flwa  of  Neic  ZeaJaml,  5,  tt.  4,  5. 

Pmmnopitys  spicata,  Masters  in  Kew  Hand-List  of  Couifei-re,  25  (1896). 

Podocarpus  spicatus,  R.  Brou-n  in  Horafield's  Plant.  Jav.  i*ar.  40.  Hooker,  W\ 
Icon.  PI.  543  (1848).  Endlicher,  Synops.  Conif.  221.  Carri^re,  Traite  Conif.  ed.  II. 
676.  Hooker  fil,  Handb.  N.  Zeal.  Fl.  258.  Parlatore,  D.  C.  Prodr.  XVI.  519. 
Grordon,  Pmet,  ed.  II.  354. 

N.  Zeal,  vernacular,  Black  Pine,  Matai. 

The  species   described   above  was  originally  discovered  by  Banks  and 

Solander     in    New    Zealand    during     the    memorable    voyage    of    the 

Endeavour   under    the    command    of    Captain    Cook,    1768 — 71.       It    is 

distributed    in    greater    or    less     abundance    throughout     the    colony, 

including   Stewart    Island   in    the    extreme   south.      Of    its    habit    and 

asx)ect  in  its  native  country  Mr.  Kirk  remarks: — 

There  is  a  singular  difl'erencci  between  the  early  and  mature  stages  of 
growth  of  this  tree.  Young  trees  from  10  to  20  feet  high  exhibit 
crowded,  slender,  pendulous  branches  ramifying  into  iniumierable 
branchlets,  the  small   narrow   leaves,  which   are    of   a   bronzed  tint,  being 

*  By  the  rule  of  priority  this  should  be  the  accepted  name.  Stachyearpus  is  the 
sectional  name  proposed  b^  Endlicher  in  1847  for  the  group  of  species  here  included  in 
Prumnopitys,  and  tne  specitic  name  andinus  (Poppig)  is  of  still  earlier  date. 

t  Fine  specimens  of  Prumnopitys  ehgaiis  are  gi-owing  at  Eastnor  Castle  (both  sexes) ;  at 
Tortworth  Court  (both  sexes) ;  Menabilly,  Cornwall  ;  Kilmacurragh,  Co.  Wicklow  ;  at  Fota 
Island  and  lAkelands,  Co.  Cork. 
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confined  to  the  extremities  ;  in  this  stage  it  is  a  weejnng  tree  of  most 
remarkable  ai)i)eamnce  and  diffei's  so  widely  from  the  mature  state  that 
it  has  been  taken  both  by  natives  and  settlers  for  a  diffei-ent  tree.  In 
the  mature  state  it  forms  a  round-headed  tree  with  erect  branches 
ultimately  developing  a  vast  number  of  short,  strict,  close-scjt  branclilet^. 
The  Matai  aflfords  timber  of  great  value  on  accoiuit  of  its  smooth  even 
texture,  strength  and  durability;  it  is  heavy  and  close-grained  but  eiusily 
worked. 

Pmimiuypitys  spiccda   lias  been   in  cultivation  under  glass   in  Botanic 

gardens    for  many  years  past,  but  no  date   of  introduction  appears  to 

ha\^e   been   recorded.      As   it  grows  wild   in   Stewart   Island   it  is   not 

improbable   that  seedlings  might   be    raised   sufficiently   hardy   for  the 

climate   of   the   south-western   counties   of   Endand   and   Ireland. 

SAXEGOTH^.A. 

Lindley  in  Jouni.  Hort.  Soc.  Loud.  VI.  258  (1851).  Parlatore,  U.  C.  PixkIf.  XVI. 
497  (1868).  Bentliani  and  Hooker,  Gen.  Plant.  III.  434  (1881).  Eichler  in  Engler  and 
Prantl.  Nat.  Pfl.   Fani.  103  (1887).     Mastei-s  in  Jouni.  Linn.  Soc.  XXX.  10  (1893). 

As  shown  under  Phyllocladus  and  Dacrydium,  the  Taxads  and 
Conifers  of  the  soutliern  hemisphere  present  some  remarkable 
deviations  from  all  northern  types  in  the  structure  of  their  reproductive 
organs  as  well  as  in  their  general  morphology,  and  in  none  of  them 
is  this  peculiarity  more  marked  than  in  Saxegotluea.  With  some 
hyperbole,  Lindley  characterised  it  as  "  having  the  male  flowers  of  a 
Podocarp,  the  female  cone  of  a  Dammara  (Agathis),  the  fruit  of  a 
Juniper,  the  seed  of  a  Dacrydium  and  the  habit  of  a  Yew."  In  a 
scientific  sense,  Saxegotluea  therefore  possesses  considerable  interest 
as  being  a  connecting  link  between  the  Taxacea^  and  Conifene,  but 
with  a  preponderance  of  characters  pertaining  to  the  former  ;  it  is 
a  monotypic  genus  named  in  compliment  to  Prince  Albert  of 
Saxe-Gotha,  the  much  lamented  Consort  of  Her  Majesty  the  Queen. 
Its  essential  characters  will  be  gathered  from'  the  subjoined  figures 
and   description   of    tlie   species. 

SaxegothaBa   conspicua. 

On  its  native  mountains  where  it  attains  its  greatest  development, 
a  tree  of  Yew-like  aspect  20 — 30  feet  high,  at  its  highest  vertical  limit 
a  low  dense  shrub ;  in  Great  Britain  niostlv  a  nnich-bmnched  dense 
shrul)  or  low  tree  of  irre^^idar  imtline.*  Bark  of  branches  yellowish 
brown,  of  the  youngest  shoots  dull  pale  green.  Buds,  when  fornietl, 
intermediate  between  the  true  winter  buds  of  Taxus  and  the  leafv 
terminal  euveloi)es  of  the  Cuiu'essineae,  minute,  enclosed  by  leaf-like 
scales    that    afterwards    develop    into    foliage    leaves.       Leaves    persistent 

*  At  Strete  Ralegh,  near  Exeter,  the  residence  of  Mr.  H.  M»  Inibert  Teriy,  is  an  arl)ore3eeiit 
form  over  20  feet  high  with  a  tnink  a  foot  in  diameter  near  the  base  and  covered 
with  reddish  brown  bark.  The  tree  has  a  sj>reading  habit  with  a  dark  Vew-like  ajij>ect  ; 
it  was   raised   from   the  seed   originally  collected   by  William   Lol»b  in  southern  Cliile, 
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finir  —  livi'  J'l'iirn,  linuar,  imuToiiatf,  O-fl  —  0'75  inch  l"iig,  siiimlly 
arraiijtc!  witli  ii  bifarioiis  tendency  on  Hie  horizontal  shoot",  apreiulinj,' 
oil  nil  siileR  un  the  erect  ones,  diirk  grei-ii  above  vrith  the  nii<Iril> 
uli<;htly  niitteil,  with  two  (wtle  stonuitiferoiis  linca  beneath.  Stniiuniitc 
flowers  eylindric,  whitish  brown  on  a  Bliort  axilliiry  stalk  witli  :i  few 
iiivolucrnl  brnctit  at  the  htuK  ;  anthers  twcM^Ued,  dehiscing  longitudinally. 
Ovuliforoiis  flowiTK  terminal,  small,  roniidish,  with  a  nhort  fi><)titalk 
and     diMtant    leafy     scales     that     graduati"     into     lanceolate, "  iiidiricated, 


flower  eiilAqfed. 
CuinmuiiicntFxl  by  Mr.  H.  H.  Imbert  Tcny  from  mnl-  RnteKh,  ii»r  Bi>U'r. 

nmcmnati-  ovnlifcrons  scides  each  Wariii^i  a  sijlitary  inverted  o*iile. 
Fniit  a  fleshy  gIolx)8e  bmly  less  than  an  inch  in  diaiiiet<T  fomieil  by 
the  oxdcHcenuo  of  the  fertilised  scales,  the  individuality  of  which  is 
indicat<;d   by   the    projecting  aiiex. 

Saxcfj^>thies  cvnB|iicua,  Liiidlev  in  Joum.  Hort.  Sor.  Lond.  'or.  eit.  ;  mid  Paxtoii'ii 

FloB-er  Oarden,  I.  Ill,  with  lijoi.     Gay.  Fl.  Chile.  V.  411.     CairiJre,  Traite  Coiiif. 

ed.    II.    6R3.     PwUlore,  D.   C.    Prodr.  XVI.   497.      Gotdoii,    Piiiet.   ed.    II.  372. 

BcissliET,   Nadelholzk.    195.      Maatera    in   Card.    Cliron.    II.    sei',    3  (1887)   p.   684; 

V.  ser.  3  (1889),  p.  782;  with  figs.  ;   and  in  Journ.  R.  Hort.  Sou.  XIV.  70. 
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This  remarkable  Taxad  was  discovered  by  William  Lobb  in  1846 
while  collecting  for  the  Veitchian  firm  in  southern  Chile,  and 
introduced  by  him  in  the  following  year.  Lobb  sent  to  Mr.  James 
Veitch,  Senr.,  the  following  account  of  the  locality  in  which  he 
found   it: — 

The  Avhole  of  southern  Chile,  from  the  Andes  to  the  ocean,  is 
formed  of  a  succession  of  ridges  of  mountains  gradually  rising  from 
the  sea  to  the  central  ridge ;  the  whole  is  thickly  wooded  from  the 
biise  to  the  snow  line.  Ascending  the  Andes  of  Comau,  I  observed 
from  the  water  to  a  considerable  elevation,  the.  forest  to  l)e  composed 
of  a  variety  of  trees,  and  of  a  sort  of  cane  so  thickly  matted 
together  thrft  it  formed  almost  an  impenetrable  jungle.  Further  up, 
amongst  the  melting  snows,  vegetation  became  so  much  stunted  in 
growth  that  trees  seen  below  100  feet  high  and  8  feet  in  diameter, 
only  attain  the  height  of  a  few  inches. 

On  reaching  the  summit  no  vegetation  exists,  nothing  but  Imrren 
rocks  which  appear  to  rise  among  the  snow  that  is  many  feet  in 
depth  and  frozen  so  hard  that  in  walking  over  it  the  foot  makes 
but  little  impression.  A  little  below  the  scenery  is  singular  and  gi-and. 
Rocky  precipices  stand  like  pei-pendicular  walls  200 — 300  feet  in  height, 
over  which  roll  the  waters  from  the  melting  snows  which  appear  Uke 
lines  of  silver.  Sometimes  these  waters  rush  down  with  such  force 
that  Iwuklere  many  tons  in  Aveight  are  hurled  from  their  lofty  stations 
to  a  depth  of  many  hundred  feet.  In  this  wild  region  the  Saxegothsea 
has  its  home  associated  with  Pod-ocarjms  iiubigenus,  Fitzroya  pafcufonira, 
Lif}oceih'us  tetrayona,  evergreen   Beeches   and   other   trees. 

It    is    not    surprising    that    the    introduction    of     this    remarkable 

plant    vshould    have    attracted    much    interest    at    the  time,  and   that 

hopes    should    have     been     entertained      of     its    proving     a     distinct 

addition   to   the   British   Arboretum.       Such   hopes,   however,   have   not 

been    realised  ;    the    Saxegothtea    is    now    but    rarely   seen,  and    when 

seen  is  scarcely  noticed   by   the  general   observer.       Although    it    has 

been   in   our  midst   more   than   half  a   century  very  few  of   the  plants 

originally  raised    from    Lobb's   collection  are   now  in  existence.       The 

cause   of   this   is   climatic,   not    so   much   in   regard   to   temperature   as 

to   aerial   and   hygrometric   conditions;    for   whilst   the   average    yearly 

temperature   of    southern   Chile  is   nearly   the   same  as   that  of   Great 

Britain,  the   annual   rainfall   is   three   times   as    much   as   that   of   this 

country. 

MICROCACHRYS. 

Hooker  til  in  Loud.  Jouni.  Bot.  IV.  149  (1845).  Endlicher,  Syiiops  Couif.  227  (1847). 
Benthara  and  Hooker,  (ien.  Plant.  III.  433  (1881).  Eicliler  in  Engler  and  Prantl,  Nat, 
Pfl.  Fam.  103  (1887).     Mastera  in  Journ.  Linn.  Soc.  XXX.  10  (1893). 

A  monotypic  genus  founded  on  a  Tasmanian  shrub  in  1845  by 
Sir  Joseph  Hooker  who,  adverting  to  the  distribution  of  Taxads  and 
Conifers  in  that  island,  observes  "  that  it  contains  a  greater  numlier 
of   species    in    proportion    to    its    area,  and   these  of    more    peculiar 
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form  than  any  other  country  ;  that  whilst  in  the  south  temperate 
zone  generally  none  of  the  species  cover  large  areas,  in  Tasmania 
the  individual  species  are  so  local  that  the  island  may  be  crossed 
from  north  to  south  without  a  single  indigenous  species  being  met 
with."*  The  species  here  described  is  one  of  the  rarest  and  one 
of  the  most  peculiar  of  them,  particularly  in  the  scales  of  the 
young  cones  assuming  a  pulpy  texture  and  bright  colour,  a  character 
probably  unique  in  the  Order.  Like  the  Saxegothsea,  it  forms  a 
direct  transition  from  the  Taxads  to  the  Coniferae  with  imbricated 
leaves.  The  generic  name  is  formed  from  /iiicpoc  (small)  and  Kayj^iq 
(a  cone). 

Microcachrys  tetragona. 

A  low  straggling  shrub  with  much  elongated  slender  brandies  covered 
with  dark  reddish  brown  bark.  Ramification  tetrastichous  (four-ranked) ; 
branchlets  sliort,  four-angled,  similarly  ramified  and  falling  off  the  third 
or  fourth  year.  Leaves  in  decussate  ])airs,  ovate-rhomboid,  sub-acute ; 
on  the  young  shoots,  concrescent  or  closely  imbricated;  on  the  axial 
shoots  longer,  keeled  and  free  at  the  acute  tips,  dark  green,  becoming 
effete  the  third  year.  Flowers  dioecious  and  terminal.  Stamina te 
flowers  small,  ovoid  or  sub-cylindric,  pale  yellow,  composed  of  numerous 
stipitate  two-lobed  anthers,  e^ich  with  a  triangular  comiective.  Ovuli- 
ferous  flowers  ovoid  or  globose,  0*25  inch  long,  bright  red ;  scales 
spirally  imbricated,  each  bearing  an  inverted  ovule  and  ultimately 
becoming   succulent. 

Microcachrys   teti-agoiia,    Hooker   fil   in   Lond.    Journ.    Bot.  loc.  cit.  supra.     FI 
Tasnian.  I.  368,  ynX\\  tig.;  and  Bot.  Mag.  t.  5576.     Calrri^re,  Traits  Conif.  ed.  II. 
688.     Gordon,  Pinet.  ed.  II.  184.     Masters  in  Jouni.  R.  Hort.  Soc.  XIV.  219. 

Dacrydiimi  tetragonuni,  Parlatore,  D.  C.  Pi-odr.  XVI.  496. 

Microcachrys  tetrago7ia  occurs  only  on  the  highest  sumiidts  of 
the  Western  Eange  and  Mount  Lapeyrouse  in  Tasmania.  It  was 
introduced  to  the  Eoyal  Gardens  at  Kew  about  the  year  1857  by 
Mr.  William  Archer  on  whose  property  it  grew.  Although  of  great 
interest  in  a  botanical  sense,  its  only  value  as  a  garden  plant  is  for 
conserv^atory  decoration  for  which  the  elegant  habit  it  can  be  made 
to  assume  under  pot  culture,  its  neat  foliage  and  bright  red  fruits 
render  it  highly  suitable. 


♦   V 


Flora  of  Tasmania,  349. 
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Oroup   of  CtiprcwLiifffi  nt  'Westonbirt,    Gloucestershire. 

»,  f.r,.n*,H!  I^i««,«in«.i.    4,  V.  "6(11*1.    5 and fl,  /.rtwrnim.  .I«»rn«j     7,  Cupra™  pwtfrm  jaM". 


CONIFERS. 

Trees  or  shrubs  with  resinous  secretions  and  homomorphic 
rarely  dimorphic  ramification.  Leaves  persistent,  occasionally 
deciduous.  Staminate  flowers  composed  of  numerous  stamens 
arranged  in  close-set  spirals  around  a  common  axis.  Semi- 
niferous flowers  composed  of  a  central  axis  on  which  the 
ovuliferous  scales  are  inserted  spirally  or  in  decussate  pairs, 
rarely  in  whorls  of  three  ;  scales  made  up  of  two  parts,  the 
bract  which  is  free,  adnate  at  the  base,  or  concrescent,  and 
the  seminiferous  ligneous,  rarely  fleshy,  lamina  bearing  two 
or  more  erect  or  pendulous  ovules.  Seeds  2 — 9,  winged  or 
without  wings   and   destitute   of  an   arillus. 


TRIBE-CUPRESSINE^. 

Flowers  monciecious,  rarely  dioecious.  Stamens  in  decussate  pairs  or 
in  whorls  of  three.  Scales  of  the  mature  strobiles  (fruits)  opposite 
or  whorled,  rarely  sub-spirally  arranged,  consisting  of  two  parts  although 
apparently  simple,  the  bract  being  concrescent  with  the  scale  except  at 
the  apex.      Ovules  erect,  1 — 9  in  one — two  series. 

SUB-TRIBE    I.— JUXIPEKIX^. 

Scales   of   strobiles     (galbuli)    concrescent   and   becoming    fleshy. 
Leaves   homo-   or    dimorphic    in    whorls    of    three 
or  in  decussate  pairs.     Staminate  flowers  axillary 
or   terminal 1. — Juniperus. 

SUB-TKIBE    IL— THUIN.^. 

Scales  of  strobiles  hgneous  in  decussate  pairs.      Branchlets  flattened 
or  angulate.     Foliage  dimorphic ;   primordial  leaves  free  and  spreading ; 
adult  leaves  squamiform,  appressed  or  more  or  less  concrescent.     Scales 
of   strobiles   in   decussate   pairs   or   sub-spirally   arranged. 
Flowers     dicecious,    uppermost    scales     only    of     the 

strobiles   fertile 2. — Fitzroya. 

Flowei's  monoecious,  scales   of  strobiles   thickened. 
Scales  of   strobiles   horizontal   at  tlie  base  with   a 
peltate    expansion    and   bearing   two   or   more 
seeds 3. — Cupressus. 
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Scales    of    strobiles   ascending,   oblong   or   broadly 
clavate. 
Scales   8 — 12,  more    or    less   imbricated;    seeds 

winged^  or   wingless        -         _         -         -         .     4. — ^Tbiiia. 
Scales  4 — 6,  valvate,  the  middle  or  largest  pair 
only  fertile ;    seeds  with  an  oblique   wing  at 
the   apex       -         - 5. — Libocedrus. 

JUNIPERUS. 

Linnaeiis,  Sp.  Plant.  II.  1038  (1753).  Endliclier,  Synona.  Conif.  7  (1847).  Parlatore,. 
D.  C.  Prodr.  XVI.  475  (1868).  Bentham  and  Hooker,  Gen.  Plant  III.  427  (1881). 
Eichler  in  Engler  and  Prantl,  Nat.  Pit.  Fani.  101  (1887)  Masters  in  Journ.  Linn.  See. 
XXX.  12  (1892). 

The  Junipers  are  evergreen,  medium-sized,  or  low  trees  of  pyramidal 
or  fastigiate  habit,  but  in  old  age  often  with  rounded  or  flattened 
tops  and  irregular  in  outline;  or  bushy  shrubs  of  spreading  habit, 
occasionally  quite  prostrate.  Their  habit  is  greatly  modified  by 
climate  and  locality,  and  in  mountainous  regions  by  altitude  and 
aspect,  so  that  the  same  species  which  are  arborescent  in  the  warmer 
and  more  favoured  districts  are  reduced  to  prostrate  shrubs  at  their 
northern  limit  or  highest  vertical  range ;  instances  of  these  extreme 
■forms  in  habit  occur  in  Junvperus  communis,  J.  excelsa,  J.  rccurva,, 
J.  virginiana  and  others.  The  foliage  is  dimorphic,  consisting  either 
of  pungent  acicular  or  awl-shaped  leaves  in  whorls  of  three,  or  of 
small  scale-like  leaves  closely  imbricated  or  concrescent  in  decussate 
pairs.  In  some  species  as  J,  communis  the  acicular  foliage  i& 
constant ;  in  others,  as  J.  excel sa,  «/.  virginiana,  it  prevails  up  to  ten — 
twelve  or  more  years  when  it  gradually  gives  place  to  the  smaller 
scale-like  leaves ;  in  others  again,  as  /.  chinensis,  both  forms  of  leaves, 
are  present  from  a  very  early  age  ;  in  the  typical  /.  Sahina,  at  least 
in  Great  Britain  and  in  a  few  other  species,  the  scale-like  leaves, 
only  are  present. 

The  essential  characters  of  the  genus  may  be  technically  expressed 
thus  : — 

Flowers  monoecious  or  dioecious,  the  latter  i)redominatiug,  axillary  or 
tenuiual   on   short   lateral   branchlets   of   the    preceding   year. 

Stamina  te  flowers  solitarj',  rarely  clustered,  on  short  footstalka 
sheathed  by  a  few  minute  involucral  bracts,  light  yellow.  Stamena 
numerous  in  decussate  pairs  or  whorls  of  three,  the  scale-like  connective 
bearing   on   the    inner   surface   two — six   anther   cells. 

Ovuliferous  flowers  composed  of  two — three  series  of  scales  in  opposite 
pairs  or  whorls  of  three,  and  bearuig  at  the  l)ase  of  the  imier  side> 
one — two   erect   ovules. 

Fruits  (galbuli)  maturing  the  second  year,  or  later,  composed  of 
mucronate,  concrescent  fleshy  scales  that  are  smooth  or  tuberculose^ 
bluish    black    or   brow^i    in    colour,  and    bearing   two— five   seeds. 
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The  most  obvious  clistinguisliing  cliaracter  of  the  Junipers  consists 
in  the  fruit  being  succulent,  consolidated  and  slightly  reduced  in  the 
number  of  its  parts.  A  subordinate  distinguisliing  character  is  seen 
in   the   ternate   arrangement   of   the   acicular   leaves. 

The   number   of    species   has   l)een   variously   estimated    according   to 

the   views   of    the    authors   who   have   described   or  enumei-ated    them, 

thus  -CaiTiere     describes     forty     including     several     but     doubtfully 

admitted,     Parlatore     twenty-seven,     Gordon     thirty-six,    and     in     the 

"'Genera   Plantarum"   Mr.  Bentham  estimated  the  number  to   be  about 

twenty-five.*     But  whatever  may  be  the  number  of  species,  they  are  all 

reducible   to   a   series   of   types    comparatively   few   in   number,   around 

which   the   species   may   be  grouped,  but  the  species   themselves  or  the 

forms    recognised   as   such   are   in   several    cases    separated   from    each 

other    by   little    else    than    geographical    position.      The   genus  admits 

of  a  division   into   two   well-marked  sections  thus   distinguished : — 

(JxYCEDRi.  leaves  homomorphic,  acicular  or  awl-shajmd,  more  or  less 
spreading  and  arranged  in  whorls  of  three.  Flowers  mostly  dioecious, 
solitary  and  axillary.  Fruits  relatively  large  and  containing  three  seeds 
or   fewer    by   alK)rtion. 

Sabin^e.  Leaves  dimorphic,  acicular  or  scale-like,  the  latter  always 
arranged  in  decussate  i)air8  on  fertile  branches  and  on  adult  plants. 
Flowers  terminal  on  short  lateral  branches  of  the  preceding  year. 
Fruits   relatively   small   and   containing  for  the   most   part   a   single  seed. 

Endlicher  constituted  the  Syrian  Juniper,  /.  dinipacea,  a  distinct 
section  under  the  name  of  Caryocedrus  on  account  chiefly  of  the  seeds 
being  coalescent  in  the  centre  of  the  fruit,  t  Practically  this  species 
may  be  included  in  the  Oxycedri. 

The  flunipers  inhabit  both  the  eastern  and  western  continents  from 
the  Arctic  regions  to  the  verge  of  the  Torrid  zone ;  in  Asia  including 
China  and  Japan  in  the  east  and  Persia  and  Asia  Minor  in  the 
west;  in  Africa,  part  of  the  Mediterranean  littoral,  the  Canary  Islands, 
and  an  outlying  species  in  Abyssinia  (J.  procera) ;  in  America 
spreading  southwards  far  into  Mexico  and  into  the  Wesc  India 
Islands.  In  places  they  cover  large  areas  unmixed  with  other 
vegetation,  as  in  the  arid  region  between  the  Rocky  Mountains  and 
the  Sierra  Xevada  and  on  the  north-west  Himalaya  at  the  highest 
vertical  limit  of  arborescent  vegetation  up  to  15,000  feet  above  sea- 
level. 

The  economic  value  of  the  Junipers  is  not  very  great.  Where  they 
attain  a  timber-like  size,  the  wood  is  light,  fnigrant,  close-grained  and 
of  a  reddish  brown  colour  as  that   of   /.    virginiana   and  /.   hennitdiana 

♦  Traite  General  des  Coniftres,  ed  II.  (1867).  De  Candolle's  Pi-odronius,  Vol.  XVI.  (1868). 
The  Pinetiuii,  ed.  II.  (1875).  Genera  Plantarani,  Vol.  Ill  (1881).  No  gemis  in  the 
CoiiifeiTC  stands  in  more  urgent  need  of  revision  than  Junipenis ;  the  task,  however,  is  an 
exceedingly  difficult  one  in  the  absence  of  living  fruiting  specimens  of  many  of  the  species 
wliich,  owing  chiefly  to  climatic  causes,  cannot  be  cultivated  in  the  open  ground  in  this 
country. 

t  Synoiwis  Coniferanmi,  p.  8.  As  no  fruits  of  Juniper  us  drupacea  are  produced  in  this 
country,   the  author  has  not  had  an  opj)ortunity  of  verifying  this. 
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which  is  much  used  in  the  manufacture  of  "cedar  pencils"  and  domestic 
furniture,  and  that  of  /.  recwva  and  J.  excelsa^  the  latter  of  which 
is  used  for  all  kinds  of  constructive  purposes  in  the  mountainous  region 
of  north-west  India.*  The  fruits  of  the  Savin  were  fonnerly  used  tis  a 
diuretic  in  medicine,  and  those  of  the  common  Juniper  are  still 
employed  in  large  quantities  for  flavouring  gin.  In  horticulture,  some 
of  the  arborescent  species  of  the  temperate  zone,  as  J.  chiiienmsy 
J.  tnrginiana  and  the  fastigiate  form  of  /.  communis  are  much  used 
in  ornamental  planting;  the  shrubby  species  for  the  most  part  occupy 
but  a  subordinate  place  although  several  handsome  forms  of  prostrat^j 
habit  are  to  be  found  among  them.  An  essential  condition  for  the 
successful   cultivation  of   the  Junipers   is   free  exposure   to   sun  and  air. 

Juniperus  is  the  Latin  name  of  the  Juniper,  and  appears  to  have 
been  applied  indiscriminately  to  most  of  the  species  common  in  southern 
Europe   in   the  same  way   as   the   Greeks    applied   the   names   Ktlftoq   and 

Juniperus   bermudiana. 

A  monoecious  tree  attaining  a  height  of  50 — 60  feet  with  a  broadly 
conical  crown,  the  trunk  often  2 — 3  feet  in  diameter  near  the  base, 
and  covered  with  dark  brown  bark  which  in  the  younger  trees  peels 
oflF  in  shreds,  but  in  the  older  ones  becomes  hard,  rugged  and  irregularly 
fissured.  Branches  spreading  or  ascending;  branchlets  much  ramified, 
ramification  tetrastichous  (four  -  ranked),  the  youngest  branchlet  system 
ramified  in  the  same  way.  Leaves  dimorphic ;  on  young  trees  ami 
on  the  older  shoots  of  those  more  advanced  in  age,  in  whorls  of  three, 
acicular,  concave  with  two  stomatiferous  lines  above,  convex  beneatli, 
becoming  effete  on  the  axial  growths  the  second  or  third  year ;  on 
the  younger  lateral  shoots  and  on  adult  trees  scale-like,  ovate,  acute, 
imbricated  and  bright  green.  Staminate  flowers  with  eight — ten  anthers. 
Fruits  (galbuli)  solitary  or  in  twos  and  threes  in  and  near  the  axils  of 
the  youngest  branchlet  systems,  0*3 — 0*5  inch  in  diameter,  smooth,  not 
glaucous,    reddish   brown   with   a   purplish   tinge   when   mature,  t 

Junii)eni8  bennudiana,  Linnaeus,  Sp.  Plant  11.  1039  (1763).  Endliclier,  Syiioiw. 
Conif.  29.  Hooker  W.  in  Lond.  Joiini  Bot.  II.  141,  t.  1.  Carri^re,  Traite  Conif. 
ed.  II.  49  Parlatore,  D.  C.  Prodr.  XVI.  490.  Hemsley  in  Gard.  Chron.  XIX. 
(1883),  p.  656,  with  figs.  Sargent  in  Gai-den  and  Foi-est,  IV.  (1891),  289,  with 
tigs      And  many  othei-s. 

The  Bermuda  Juniper  still  forms  the  most  prominent  feature  of 
the  flora  of  the  little  ocean-girt  group  of  islets  from  which  it 
derives  its  specific  name,  although  the  woodcutter's  axe  has  long 
since  removed  most  of  the  serviceable  trees  for  the  use  of  the 
shipbuilder  and  for  the  manufacture  of  "  cedar  "  pencils  for  which  the 
wood  was  at  one  time  much  in  request,  but  now  superseded  by  that 
of  the  cheaper  and  more  accessible  JunijKviis  virginiana.  Nevertheless 
a  few  old  trees  standing  in  cemeteries  and  other  particular  spots 
afiPord   ample   evidence  of  what  a  picturesque  and  even  beautiful  object 

*  Aitchison  in  Journal  of  the  Linnean  Society,  XVIII.  97. 

t  Fniiting  sprays   were   communicated   by  tlie   late  ^1.    Cliarles   Naudin   from  the   Villa^ 
Thuret  Botanic  garden,  Antibes. 
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this   Juniper  is   where   other   trees    are    scarce.*       It   grows   well-nigh 

everywhere    on    the    islands,   in   the   most   diverse  situations   from   the 

low  brackish   swamps   along   the   sea-shore   to   the   dry   limestone    hills 

inland.       A    letter    written     by    Sir    Hans    Sloane    to    Mr.   Eay,   the 

eminent   naturalist,   contains   evidence   that   the   Bermuda  Juniper   was 

cultivated    in    this    country   in    1684,f  and   according   to   Loudon,   also 

in   the   following    century   by   Philip   Miller  at   Chelsea,  but   it   is   too 

tender    for    the    open    ground ;    it    has    long    been    a    denizen   of    the 

Temperate   House   in   the   Royal   Gardens   at   Kew. 

Juniperus  hevmwliana  aflfords  an  instructive  instance  of  the  manner 
in  wliich  an  insular  flora  originates.  Its  nearest  affinity  is  the  Red 
Cedar,  J.  Hrtjiniaiuit  from  which  it  is  chiefly  distinguished  by  iU 
stouter  branchlets,  its  longer  and  more  obtuse  glandular  leaves,  its 
larger  stamina te  flowers  with  more  scales  and  its  larger  differently 
coloured  fruits.  The  Red  Cedar  is  abundant  all  over  the  eastern 
portion  of  the  North  American  continent  from  Canada  to  Florida;  its 
fruits  are  devoured  l>y  biinls  which  void  the  hanl  seeds  without 
injury,  and  by  them  J.  tniyiniana  has  been  widely  dispersed  over  the 
American  continent  and  the  adjacent  islands,  and  hypothetically  by  the 
same  agency  transplanted  to  the  Bermudas  at  a  remote  epoch,  for 
pieces  of  "  cedar "  wood  were  found  at  a  depth  of  50  feet  below 
low-water  mark  during  the  dredging  operations  undertaken  by  the 
British  naval  authorities  for  the  construction  of  a  dock.  Thus  during 
the  course  of  ages  under  the  influence  of  the  insular  climate  the 
Bennuda  Juniper  has  gradually  diverged  from  the  parent  stock  to  such 
a  degi'ee  as  to  l)e  recognised  as  specifically  distinct.  Analogous 
instances  occur  in  the  Azores  and  the  Canary  Islands  which  are 
inhabited  by  Junipers  that  are  undoubted  offshoots  of  J,  OxyceAinis 
widely  distributed  over  the  Mediterranean  region. 

• 

Juniperus  californica. 

A  tree  occasionally  40.  feet  in  height  with  a  straight  large-lobed, 
imsymmetrical  trunk  1 — 2  feet  in  diameter;  more  often  shrubby  witli 
numerous  stout,  often  contorted  branches  which  form  a  broad  open 
head.  Branchlets  stout,  at  first  light  yellow-green  changing  to  bright 
red-brown  in  their  third  or  fourth  season,  and  at  the  end  of 
four  or  five  years  after  the  leaves  have  fallen,  covered  with  thin 
grey-brown  scaly  bark.  Leaves  usually  in  threes,  closely  appressed, 
slightly  keeled  and  glandular  pitted  at  the  ]>ase,  distinctly  fringed  on 
the  margin,  light  yellow-green,  about  0*125  inch  long  and  l)ecoming 
effete  in  the  third  year ;  on  vigorous  shoots  and  young  plants,  linear- 
lanceolate,  rigid,  pungent,  0*25 — 0*4  inch  long,  whitish  on  the  upper 
surface.  Staminate  flowers  about  0*2  inch  in  length  with  eighteen — 
twenty-four  stamens.  Fruits  globose,  somewhat  more  than  0*25  inch  in 
diameter,  reddish  brown  with  a  thick  glaucous  l)looni.  —  Sargent,  SUva  of 
North  America^    X.  79,  t.  517. 

*  Excellent   illustrations  of   this  are  given  in    Garden   and  Forest,  Vol.    IV.  (1891),  pp. 
294,  295. 

t  Hemsley  in  Gardeuei-s'  Chronicle,   XIX.  (1883),  p.  656. 
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Jimiperus  californica,  Camfcre,  Reviie  Hort  (1854),  p.  352,  with  tig. ;  and  Traite 
Conif.  ed.  II.  41.  Engelraann  in  Trans,  Acad.  St.  Louis,  III.  558.  Brewer 
and  Watson,  Bot.  Califor.  II.  113.  Beissner,  Nadelholzk.  113.  Masters  in  Journ. 
R.  Hort.  Soc.  XIV.  211. 

J.  occidentalis,  Hoopes,  Evergreens,  299  (in  part).  Parlatore,  D.  C.  Prodr.  XVI. 
489  (in  part).     And  others. 

J.  pynfomiis,  Lindley  in  Gard.  Chron.  (1855),  p.  420. 

The  species  described  above  was  for  a  long  time  confounded  with 
Junipeims  occidentalis,  from  which  it  is  not  easily  distinguishable  in 
herl)arium  specimens,  howevei  distinct  in  habit  and  aspect  the  two 
may  appear  in  their  native  country.  It  has  a  restricted  range  on 
the  lower  slopes  and  lowlands  of  California  from  the  valley  of  the 
Sacramento  southwards  into  Lower  California ;  it  also  occurs  on  the 
western   slopes   of  the   Sierra   Nevada   as   far   north   as   Kemville. 

Junipeitts  califomuta  was  introduced  to  the  Veitcliian  nursery  at 
Exeter  about  the  same  time  as  the  Wellingtonia  (1853)  by  William 
Lobb,  who  had  gathered  seeds  on  the  San  Bernardino  mountains  in 
south  California.  Plants  were  subsequently  distributed  under  Dr.  Lindley's 
name  of  /.  py^infannis,  but  their  unsuitableness  for  the  British  climate 
soon  became  ap^mrent;  the  very  few  plants  of  J.  ealifomir.a  still  living 
in   this   country   are   referred   to   J.    occuletiiaHs. 

Two  closely  allied  forms  or  climatic  variations  of  Juyiipefun  californica 
may   be   liere   noticed. 

JuBiperus    mezicana. 

Schleehtendal  in  Linnrea,  V.  97  (1830) ;  and  XII.  494  (1838).  Endlicher,  Synops. 
Contf.  28.  Parlatore,  D.  C.  Prodr.  XVI.  491.  Cam^re,  Traits  Conif.  ed.  II.  47. 
And  other?. 

A  tree  ranging  from  20  to  30  feet  high,  in  some  places  attaining 
greater  dimensions,  but  at  its-  highest  vertical  range  reduced  to  a  low 
straggling  shrub.  It  is  spread  over  the  mountains  and  high  plateau 
of  Mexico  from  the  Sierra  Madre  southwards  at  elevations  ranging 
from  6,000  to  10,000  feet  above  sea-level.  Carriere  states  that  it  was 
introduced   into   European   gardens   in    1841. 

Juniperos    utahensis. 

Lenimon,  Rej^rt  California  State  Board  of  Forestiy,  III.  183,  t.  28  (1890),  ex 
Sargent,  Silva  of  N.  Amer.  X.  81,  t.  518.  J,  californica  var,  utahensis,  Engel- 
raann, Trans.  Acad.  St.  Louis,  III.  588. 

This  takes  the  ])lace  of  Junipei'us  r.alifoi'nica  in  the  arid  region 
lying  between  the  Sierra  Nevada  of  California  and  the  Rocky  Mountains 
where  it  is  very  abundant,  in  places  forming  stunted  forests  above 
5,000  up  to  8,000  feet  elevation.  It  differs  from  /.  rdlifomica  in 
its  more  slender  branches  and  usually  glandless  leaves,  and  in  its 
smaller  and  generally  one-seeded  fruits.  It  is  geographically  separated 
from  that  species  by  the  Mohave  desert.  It  affords  the  cheapest  and 
most  accessible  fuel  in  the  desert  region  wliich  it  inhabits,  but  is 
rapidly  disappearing  to  supply  the  wants  of  miners  and  others.* 
J.    utaheimii   is   i)robably   not   in    cultivation    in  Crreat   Britain. 

*  Silva  of  Nortli  America,  loc.  cU.  supra. 
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J  uniperus   chinensis. 

A  dioecious  tree  of  elongated  conical  or  columnar  outline  attaining 
in  China  and  Japan  a  height  of  60 — 70  feet,  hut  much  less  at 
high  altitudes  where  it  is  reduced  to  a  low  tree  or  denvse  shrub.  In 
(Jreat  Britain  usually  a*  slender  medium-sized  tree  of  columnar  but 
occasionally  pyramidal  outline.  Primary  branches  of  male  trees  short, 
wtoutish,  close-set,  spreading  or  ascending  and  much  ramified ;  of  female 
trees  longer,  more  slender,  spreading  and  less  densely  ramified. 
Branchlets  with  dark  chestnut-brown  >)ark  that  is  paler  on  the  younger 
growths;  ramification  mostly  tetraatichous,  that  of  the  herbaceous  shoots 
l)innat*»  and  very  slender.  leaves  dimorphic ;  on  young  plants  and  on 
the  sterile  branchlets  of  older  ones,  in  whorls  of  three,  subulate,  pungent, 
spreading,  0*25 — 0*5  inch  long ;  concave,  greyisli  white  with  green 
median  and  marginal  lines  on  the  ventral  side ;  convex,  wholly  green 
and  sometimes  with  a  narrow  gland  on  the  dorsal  side  ;  in  the  fertile 
branches  and  youngest  shoots  in  decussate  pairs,  scale-like,  ovate,  obtuse, 
concrescent  or  closely  imbricated,  bright  green.  Staminate  flowera 
very  numerous,  fusiform-cylindric,  comj)Osed  of  eight — twelve  stamens, 
light  yellow.  Fruits  somewhat  variable  in  form  and  size,  spherical 
or  top-shaj)ed,  0*25 — 0*4  inch  in  diameter,  blackish  blue  with  a 
glaucous   bloom   when   mature. 

Jiiniperus  chinensis,  Linn^us,  Mantissa,  127  (1771).  Siebold  and  Zuccarini,  Fl. 
Jap.  n.  58,  tt.  126,  127.  Loudon,  Arb.  et  Frut.  Brit.  IV.  2505,  >Wth  figs. 
Forbes,  Pinet.  Woburn,  208,  t.  65.  Endlicher,  Synoi©.  Conif.  20.  Carrifere,  Traite 
Conif.  ed.  II.  29.  Parlatoi-e,  D.  C.  Prodr.  487  (excl.  Indian  habitat).  Gordon, 
Pinet.  ed.  II.  168.  Beissner,  Xadelholzk.  118,  with  figs.  Masters  in  Jouni.  R. 
Hort.  Soc.  XIV.  221. 

J.  flagellifonnis,  Hort.      J.  nealiorensis,  Hort. 

Eng.  Chinese  Juni|>er.  Fr.  (Jenevrier  de  Chine.  Gci-m.  Chinesischer  Sadebaum. 
Ital.  Ginepro  Chinese. 

T€kr.— albo  variegata. 

( )f  dw^arfer,  denser  habit  than  the  common  .  form  and  mostly  with 
acicular  foliage  that  is  more  glaucous  and  with  many  of  the  branchlets 
and  terminal  shoots  cream-white. 

J.  chinensis  al bo- variegata,  Hort.  J.  chinensis  variegata.  Goidon,  Pinet.  ed.  II.  159. 
J.   chinensis  jn'ociinibeus  albo-variegata,    Hort.      J.  japonica  all)o-variegata,  Hort. 

var.— aurea. 

This  has  the  whole  of  the  current  year's  growth  suffused  with  golden 
yellow  which  is  heightened  by  full  exj)osure  to  the  sun  and  which 
gradually  changes  to  the  normal  green  colour  in  the  following  season. 

J.  chinensis  aiirea,  Hort« 

Tar.— procumbena. 

A  dwarf  shrub  with  robust  si>reading  often  procinnbent  elongat(»d 
branches  and  short  branchlets.  leaves  on  young  plants  acicular,  marked 
with  two  silvery  lines  above  and  bright  green  beneath;  in  old  plants  and 
in  the  variegated  forms  scale-like  in  decussate  pairs.  proCUDlbenS 
aurea  has  the  growth  of  the  current  season  tinged  with  golden  yellow 
which  changes  to  light  green  in  the  following  year.  prOCUIXlb6I18 
aureo-Variegata  has  many  of  the  branchlets  and  terminal  growtlis 
deep  golden  yellow. 


170  JUNIPERUS    COMMUNIS. 

J.  chinensia  procumbens,  Endlicher,  Synops.  Conif.  21.  Beissner,  Nadelholzk. 
121.  J.  procumbens,  Siebold  and  Zticcarini,  Fl.  Jap.  II.  59,  t.  127,  fig  3. 
J.  japonica,  Carriere,  Traite  Couif.  ed.  II.  31.     Gordon,  Pinet    ed.  II.   160. 

Other   varieties   are   known   as   Jwiohiaiia^  peiulida,  pendvla   aurea   and 
jjyraimdalis. 

Although  long  recognised  as  one  of  the  niost  ornamental  of  Junipers 

for   the   lawn   and    flower-garden   very    little   is   known   respecting   the 

habitat  and  distribution  of  Juniioerus  chinenms.     Specimens  of  undoubted 

Chinese   origin   are    preserved   in   the   national   Herbaria   but  these  aie 

mostly   from   cultivated  plants,  and   no   record   is   found'  of  its   having 

been    seen    growing    wild    in     any    locality    in    China    accessible    Lo 

Europeans ;    a     circumstance    easily    accounted    for     by     the    presence 

everywhere   of   a   dense  population.*     It  appears  to  grow  spontaneously 

on  the  mountains   of  central  Japan,  and  there  is  ample  evidence  of  its 

having  been  for  centuries  past  cultivated  by  the  Japanese.f 

Junipenis  chineims  was  introduced  into  British  gardens  in  1804  along 
with  other  Chinese  plants  by  William  Kerr,  a  young  gardener  employed 
in  the  Royal  Gardens  at  Kew  who  was  sent  on  a  botanical  mission  to 
the  Far  East  in  1803.  J  Its  remarkable  adaptability  to  a  wide  range  of 
temperature  is  shown  by  its  endurance  of  our  severest  wintei-s  without 
injury,  and  by  its  vigorous  and  healthy  growth  in  the  sub-tropical  IU>tanic 
Gardens  of  Sydney  and  Adelaide  in  Australia.  Of  the  varieties  cultivated 
in  Great  Britain  aurea  is  by  far  the  most  ornamental  that  has  originated 
in  European  gardens ;  the  others  described  above  were  introduced  from 
Japan  by  the  late  Mr.  John  (xould  Yeitch  and  Mr.  Rol)ert  Fortune  with 
the  exception  of  a  vigorous  fonn  of  prorumhens  which  was  distributed 
from  an  EnL(lish  nuraerv. 


Juniperus   communis. 

In  Great  Britain  usually  a  shrub  with  spreading  sometimes 
prostrate  branches  which  turn  upwards  at  the  end,  and  which  with 
their  appendages  form  a  more  or  less  dense  bush  several  feet  through 
but  not  more  than  3  to  5  feet  high  ;  less  freijuently  a  low- 
tree  15 — 20  or  more  feet  high  with  relatively  short  spreading  or 
ascending  branches  covered  with  smooth  redilish  brown  bark,  and 
much  ramified  at  the  distal  end.  Branchlets  slender,  from  which 
numerous  herbaceous  shoots  are  produced  at  short  intervals  in  a  four- 
ranked  arrangement,  l)ut  which  is  often  much  obscured.  Leaves  in 
whorls  of  three,  subulate,  rigid,  pungent  or  spine-tipi)ed,  spreading 
nearly  at  a  right  angle  to  the  shoot,  0*25 — 0*5  inch  long,  silvery 
white     with    green    margins     above,     grass-gi*een    and    ol>scurely    keeled 

*  An  herbarium  siHJcinien  gathered  by  Sir  Joseph  Hooker  in  Tibetian  territory  north  of 
Sikkini  is,  without  doubt,  indigenous  and  affoi*ds  evidence  of  the  presence  of  the  Chinese 
Juniper  in  a  locality  very  remote  from  that  from  which  it  was  originally  introduced. 

t  Two  venerable  Junipera  70  to  80  feet  high  with  hollow  trunks  more  than  six  feet  in 
diameter  standing  in  front  of  a  Buddhist  temple  in  Nangano,  Japan,  and  which  must  l>e 
several  centuries  old,  are  refen-ed  to  Juniperus  chiiunsis  by  Professor  Sargent,  Forest 
Flora  of  Jaj^n,  p.  78. 

X  His  name  is  commemorated  by  the  genus  Kerria.  Among  other  l)eauti  ul  planta 
introduced  ))y  him  was  the  grand  old  Tiger  Lily,  Lilium  tigrinum. 
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beneath.  Staiuiuate  flowers  very  small,  axillary  composed  of  fifteen — 
eighteen  stamens  in  five — six  whorls.  Ovuliferous  flowers  consisting  of 
three  divergent  o\ailifor()us  scales,  and  three  minute  fleshy  scales 
alternating  with  them  below  and  adnate  to  them  at  the  base.  Fruits 
numerous,  solitary  in  the  axils  of  the  leaves,  on  short  footstalks 
clothed  with  minute  triangular  imbricated  scales,  ripening  in  the  second 
year,  at  first  gi-een,  changing  to  blackish  violet  with  glaucous  bloom, 
about  one-fifth   of    an   inch   in   diameter  and   containing   three   seeds. 

Junii)erus  communis,  Liniiieus,  Sp.  Plant.  II.  1040  (1753).  Pallas,  Fl.  ross. 
I.  12,  t.  4  (1784).  L.  C.  Richard,  mm.  sur  les  Conif.  33  (1826).  Loudon,  Arb.  et 
Fnit.  Brit.  IV.  2489,  with  figs.  Endlicher,  Syiiops,  Conif.  15.  Carrifere,  Traits 
Conif.  ed.  II.  17.  Parlatore,  D.  C.  Prodr.  XVl.  471.  Brandis,  Forest  Fl.  Ind. 
535.  Gordon,  Pinet.  ed.  II.  131.  Brewer  and  Watson,  Bot.  CaUfor.  II,  113. 
Willkonmi,  Forstl.  Fl.  ed.  II.  261,  with  fig.  Boissier,  Fl.  orient.  V.  707. 
Beissner,  Nadelliolzk.  133,  with  figs.  Sowerby»  Eng.  Bot.  VIII.  273,  t.  882. 
Hooker  fil,  Fl.  Brit.  Ind.  V.  646.  Mastera  in  Joum.  R.  Hort.  Soc.  XIV.  212. 
Sargent,  Silva  N.  Amer.   X.*  75,  t.   516.      And  many  others. 

J.  canadensis,  Gordon,  Pinet.  ed.  IL   129. 

Enff.  Junii)er.  Amer.  Ground  Cedar.  Ff.  Genevrier  conimun.  Germ. 
Wachholder,  Machholder,  Kranawett,  and  others.  Ital.  Ginejn'o  oi-dinario. 
S|)an.  Enebro.     Port.   Zimbro. 

var.— aureo-variegata. 

All   or    nearly    all   the   terminal  growths    of    the   current   year    golden 

yellow  which  changes    in    the  following   season  to   the   normal   colour  of 

the  species.      The   golden   variegation  occui*s    in   two  distinct   forms,    the 

one  arlxjrescent  or  spreading,  the   other  dwarf  or  procuml)ent. 

J.  communis  aureo-variegata,  Hort.  ex  Beissner,  Nadelholzk.  138.  J.  communis 
aurea,   Hort.      J.  canadensis  aurea,  Hort. 

var.— cracovica. 

An  arborescent  form  with  spreading  branches  and  long,  slender,  some- 
what distant,  sub-pendulous  branchlets  which  are  at  first  yellowish  and 
furnished  with  hmger  leaves  than   in    the  common  Juniper. 

J.  communis  cracovica,*  Loddiges,  ex  Loudon,  Arb.  et  Friit.  Brit.  IV.  2490 
(cracovia).     Gordon,   Pinet.   ed.   II.   132.      Beissner,   Nadelholzk,  136. 

var.— fastigiata. 

An  erect  low  tree  12  — 15  or  more  feet  high,  of  slender 
columnar  habit;  the  branches  and  their  ramifications  erect,  rigid  and 
closely  appressed  to  the  principal  stems  and  to  each  other ;  the 
youngest  branchlets  short  and  furnished  with  close-set  leaves  that  are 
smaller  and  usually  more  brightly  coloured  than  in  the  common  form. 
The  variety  cultivated  in  gardens  under  the  name  of  COmpreSSa  is  a 
diminutive   form   of  fatftiijiata. 

J.  comnumis  fastigiata,  Parlatore,  D.  C.  Prodr.  XVI  497.  J.  communis  suecica, 
Loudon,  Arb  et.  fnit.  Brit.  IV.  2487.  Carritre,  Traits  Conif  ed.  II.  18. 
J.  communis  hibemica,  Gordon,  Pinet.  ed.  II.  132.  Beissner,  Nadelliolzk.  136. 
J.  communis  arborescens,  Endlicher,  Synops.  Conif.  16.  J.  hiWrnica  com)>i*essa, 
Hort.      Swedish  Juniper. 

var.— hemisphsdrica. 

A  small  csespitose  bush  usually  of  hemispheric  form  with  short, 
much   ramified   branches    and    branchlets,    the   latter   clothed   with   leaves 

*  This  vanety  is  said  to  have  originated  in  the  neighl)ourhood  of  Cracow  ;   it  may  be  so 
since  the  common  Juniper  is  abundant  on  the  Carpathian  Mountains. 
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like    those    of    tlie    comnioii    form    but    smaller,    more    crowde<l,    almost 
imbricated  (in    British   gardens),    white   above,  distinctly  keeled  l)eneath. 

J.  coTijniunie  hemisiihwrica,  Parlatore,  D.  C.  Prodr.  XVI.  47».  Beissner, 
Nadolholzk.  137.  J.  nana  hemisphffirica,  Carri^re,  Traite  Conif.  ed  II  16. 
.F.  heiiiis|>hffrica,  Pi-esl.  Delic.  Pi-a^.  142.  Endliclier,  Syiiops.  Conif.  12.  Gordon, 
Piuet.  ea.   II.  134.     J.  ecliinofomiis,  Hort. 

var.— nana. 

A  dwarf  decumbent  or  prostrate  shrub  witli  short  thickish  branches 
much  ramified.  Brancldets  short.  I^-eaves  smaller  than  in  the 
<;ommon  form,  close-set,  incurved,  almost  imbricated.  Fruits  smaller 
but   in    other   respects   conforming   to   the    type. 

J.  communis  nana,  Loudon,  Arb.  et  Frut  Brit.  IV.  2489,  with  tig.  J. 
nana,  Wildenow,  Sp.  Plant  IV.  854.  Endlicher,  Synopa.  Conif.  13.  Carri^re, 
Traits  Conif.  ed.  II.  14.  Goi-don,  Pinet.  ed.  II.  136.  Beissner,  Xadelholzk.  132. 
J.  communis  alpina,  Parlatore,  D.  C.  Prodr.  XVI.   480. 

var.— oblonga. 

A  large  bush  or  low  tree  with  somewhat  slender,  spreatling  or 
sul)-pendulous  branches  and  with  angular,  slender,  elongated  brancldets. 
Leaves  longer  and  more  spi-efkling  than  in  the  common  form,  white 
above   and   bright  green   beneath.     P'ruits   elliptic-oblong,  not  spherical. 

J.  conmnmis  oblonga,  Loudon,  Arb  et  Frut.  Brit.  IV.  2489.  Parlatore,  D.  C. 
Prodr.  XVI.  479.  Beissner,  Xadelholzk.  137.  J.  oblonga,  Bieberstein,  Fl. 
taurico  -  cauc.  II  426.  Carri^re,  Traits  Conif.  ed.  II.  19.  Gordon,  Pinet.  ed. 
II.  137  (oblongata).     J.  communis  caucasica,  Endlicher,  Synoi)6.  Conif.  16. 

Tiie    most    striking    fact    respecting    the    common    Juniper    is    the 

enormous   area   over   which   it  is   spread.        On   the   eastern    continent 

it  is   distributed   over   the   whole   of     Enrope   and   Asia   north    of    and 

including  the   series    of    great    mountain    chains    extending    eastwards 

from   Spain   to   China,    and    restricted    northwards   only   by   the   limits 

imposed    by    climate    on    arborescent    vegetation,    and    excluding    the 

steppe    and    desert    regions    of    south-east    Europe   and   Central   Asia, 

On   the   western   continent   its   range   northwards   is    only   checked   by 

the   same   cause   as   in   the    eastern,   whilst    southwards   it   spreads   on 

the   Atlantic   side   to   the   highlands  of   Pennsylvania  ;     in   the   central 

region    to    northern    Nebraska    and    along    the    Rocky    Mountains    to 

Arizona,   New   Mexico   and   western    Texas  ;    and   on   the   Pacific    side 

from   Alaska   to   northern   California.* 

Jujiipeitin  rominunis  varies  exceedingly  in  hahit  according  to  the  latitude 
and  vertical  elevation  at  winch  it  is  found ;  in  valleys  and  lowlands  it 
attains  the  dimensions  of  a  tree  20  —  25  or  more  feet  high  ;  on 
mountivin  slopes  and  on  exposed  hill-sides  it  is  mostly  a  dense  shrub 
3  —  5  feet  high  ;  and  at  the  highest  elevations  and  in  the  highest 
latitudes  in  which  it  can  live  it  is  a  prostrate  hush,  rising  but  a 
few  inches  above  the  ground.  The  varieties  descrilied  above  are  all 
geographical  deviations  from  the  ordinary  type  with  the  exception  of 
nureo-rane(/{itaj  which  is  of  garden  origin.  From  a  horticultural  stand- 
point tliey  are  superior  to  the  conunon  form  as  decorative  plants,  and 
among  the  most  useful  of  their  kind,  especially  fastujiata,  the  well-known 

Sargent,  Silva  of  North  America,  X.  77. 


*  u. 
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Swediijh  Juiiii>er  so  called  from  its  Sciiiiiliiinviaii  origin.  Tlnj  viiriety 
hetnigphitTica,  fouiul  wild  in  bcecli-woods  coverinj,'  the  higher  aloiies  of 
the  roountaitia  of  (IretMso  and  southern  Italy,  aiul  also  on  Mount  Etna, 
is  a  modification  or  climatic  form  of  the  widely  disiiersed  variety  tuitia 
of  northern  latitudes;  this  variety  also  occurs  on  the  mountains  of 
Europe,  ascending  to  6,000  —  7,500  feet  on  the  Al]>s  ;  it  is  also 
abunilant  on  the  north-western  Himalaya  u])  to  14,000  feet.  The 
variety  oWon^a  of  the  Caucasian  regi<ni  is  jirobably  not  in  cultivation 
in  this  country  ;  the  olilotuja  yemitt/a  of  gunlens  is  not  a  variety  of 
J.  rmmmini»  hut  a  synonym   of  J.  taxifolia,  a  species  inlialtiting  northern 

Not  much  can  1)t>  said  of  the  economic  value  of  the  common 
■Juniper,  as  it  rarely  attains  a  sufficient  size  to  yield  workable  timWr. 
In  India  the  twigs  are  burned  as  incense,  and  in  the  higher 
Himalayan  passes  the  wood  is  used  for  fuel.  The  frnit  is  extensively 
used  on  account  of  the  diuretic  properties  which  it  ini])arts  to  gin, 
and  when  crushed  and  distilled,    yields  an   essential   oil. 


Juniperus  drupacea. 

A  dioecious  tree  25  —  30  feet, 
high,  trees  of  the  two  sexes 
differing  somewhat  in  hahit;  the 
male  dense,  of  columnar  or  sliarply 
conical  outline  with  short  branches, 
the  female  mure  diffuse  with  longer 
api'cnding  branches.  lik  (ireat 
Britain  the  older  trees  densely 
columnar  with  a  single  or  divided 
trunk,  in  the  latter  case  t)ie 
secondar}' trunks  erector  hut  slightly 
divergent.  Primary  branches  short, 
ascending  and  covereil  with  retldish 
liark  ;  secondary  branches  short 
and  irr^ularly  disposed.  Leaves 
iwrsisteiit  four — five  years,  honio- 
morphic,  in  whorls  of  three,  lineur- 
acicular,  rigid,  pungent,  and 
B|)reading,  0-5  —  0'75  inch  long, 
slightly  concave  with  two  greyish 
white  atoniatifenms  lines  above, 
sharply  keeled  and  liglit  gnwn 
beneath.  Staminate  flowers  in 
clusters  of  thi-ee — six  each  com- 
posed of  nine  —  twelve  stamens. 
Fig  M    Jnnfurnu  rfrnjnwi,  *""'    surrounded    at     the    base    by 

(Ktom  the  ik<ni/nrr/  cironidi'.)  ^i^i    •"    '*'••  series  of    tliree,  ovate, 

leaf-like,  strongly  keeled  Itracts 
about  one-fourth  as  long  us  the  leaves.  Fnuta  ovoid,  obtuse 
or  sul>«pherical,  alxjut  an  inch  in  diameter,  consisting  of  six  —  nine 
closely  united,  fleshy  scales  in  verticils  of  thive,  enclosing  a  liard  bony 
kernel    generally    containing     three    coalescent   seeds,    but    sometimes    by 
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non-development   only    one  ;     the     fleshy    external    covering    deep    purple 
with    a   glaucous   bloom. 

Junii)eru8  dnii)acea,  Labillardiere,*  Plant,  syr.  decad.  II.  14,  t.  8(1791).  Loudon, 
Arb.  et  Frut.  Brit.  IV.  2494,  with  figs.  Endlicher,  Synops.  Conif.  8.  Lindley 
in  Gard.  Chron.  1865,  p.  455,  with  fig.  Carriire,  Trait^  Conif.  ed.  II.  8. 
Parlatore,  D.  C.  Prodr.  XVI.  476.  Gordon,  Pinet.  ed.  II.  133.  Boissier,  Fl. 
orient.  V.  706.  Tristram,  Fl.  Pal.  451.  Beissner,  Nadelholzk.  140.  Masters  in 
Jouni    R.  Hort.  Soc.   XIV.   212. 

Eng.  Syrian  Juniper,  The  Arceuthos.  Fr.  Gen^^vrier  de  la  Syrie.  Germ.  Stein- 
friichtiger  or  Pflauraenfriichtiger  Wachholder       Ital.  Ginepro  della  Siria. 

The  earliest  notice  of  Jimipcrus  drupacea  occurs  in  a  work  by  Pierre 
Belon  published  in  Paris  in  1588  and  entitled  "Les  observations  de 
plusieurs  singularites  et  choses  memorables  trouvees  en  Grece,  Asie, 
etc.,"  his  description  of  the  fruit  being  sufficiently  clear  for  *  the 
identification  of  the  species.  The  author  first  met  with  it  while 
making  the  ascent-  of  Mount  Lebanon+  where  it  is  still  common ; 
it  is  also  common  on  Anti-Lebanon  whence  it  spreads  northwards 
along  the  Syrian  coast  range  to  the  Cilician  Taurus  where  it  attains 
its  greatest  development.  On  Bulghar-Dagh  and  Khara-Dagh  it  is 
very  abundant  between  1,750  and  5,550  feet  elevation,  in  some  places 
forming  an  undergrowth  in  the  light  Oak  and  Pine  forests,  in  others 
covering  large  stretches  unmixed.  It  was  introduced  into  European 
gardens   by   Theodor   Kotschy   in    1854. 

Juniperm  dimpacea  has  secured  a  place  in  many  British  gardens  on 
account  of  its  hardiness,  the  unique  shade  of  green  of  its  foliage,  and 
the  small  space  it  reipiires.  But  although  so  long  a  denizen  of  this 
country  it  is  a  curious  fact  that  no  fruit-hearing  trees  have  l^een 
oV)served,  or  if  observed  not  recorded.  It  is  highly  pi-oliable  that 
(lioecity  in  this  species  is  absolute,  and  that  the  male  form  only  is  in 
cultivation  ;  and  as  proj)agation  is  easily  effected  by  means  of  cuttings 
that  fonn  alone  has  In^en  i)erpetuated.J  Siehe  states  that  the  fruits 
are  eaten  by  the  inhabitants  of  the  villages  situated  high  up  on  the 
Cilician  Taurus..^ 

Juniperus  excelsa. 

A  monoecious  tree||  of  very  variable  dimensions  in  different  localitie.s 
of  the  extensive  region  over  which  it  is  s])read.  At  its  greatest 
development  it  attains  a  height  of  50 — 70  or  more  feet  with  a  slender 
trunk  often  not  more  than  12 — 15  inches  in  diamet<?r ;  more  frequently 
a  smaller   tree    30 — 45    feet   liigh    with   a   thicker   trunk ;    at   its    highest 

*  LuluUardihe  travelled  in  the  Levant  in  1787  — 1789;  the  descriptions  and  figures  of 
the  plants  he  discovered  were   published  in  Paris  two  years  afterwards  in  five  decades. 

t  This  was  about  the  year  1550  according  to  Loudon  who  quotes  Belon *8  account  of  the 
Cedars.  This  intrepid  traveller  was  one  of  the  tii-st  Euro^ieans  who  saw  them  after  the 
Turkish  concpiest  of  Syria. 

X  From  a  communication  received  from  Signor  Gaeta  of  Florence,  it  would  seem  that  the 
fruiting  of  Juniperus  drujxtced  is  an  extremely  rare  occuiTence  in  Italy. 

§  (iartenflora,   1897,  p.  207. 

,  Walter  Siehe  in  Gartenflora,  1897,  p.  210,  states  the  trees  observed  by  him  on  the 
Cilician  Taunis  were  for  the  moat  )>art  dioecious,  and  that  the  tvvo  sexes  are  easily 
di8tinguishaV»le  The  scale-like  leaves  of  the  male  trees  are  thicker  and  of  a  brighter  green 
than  those  of  the  fruit-l)earing  trees. 
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vertical  limit  reduced  to  a  small  confused  bush  scarcely  knee  high. 
Bark  of  trunk  fibrous,  peelin*^  off  in  longitudinal  shreds,  that  of  the 
branches  pale  brown  and  smooth.  Primary  branches  spreading  or 
ascending ;  SL»condary  branches  short,  much  ramified,  and  terminating  in 
numerous  slender  leafy  brancldets  pinnately  divided.  Leaves  dimorphic ; 
on  the  axial  shoots  in  whorls  of  three,  ovate-triangular,  acute,  adnate 
at  the  base,  free  at  tlie  apex,  with  a  small  oblong  gland  on  the 
dorsal,  and  a  white  stomatiferous  band  on  the  ventral  side,  becoming 
efi'ete  the .  third  or  fourth  year ;  on  the  yoiniger  branchlets  in  decussate 
pairs,  scale-like,  imbricated,  concrescent  or  closely  appressed,  dull,  dark 
green,  often  with  a  grey  margin.  Staminate  flowers  very  numerous, 
terminal  on  short  branchlets  of  the  preceding  year,  oval,  pale  yellow, 
consisting  of  nine  anther  lobes.  Fruits  spherical,  somewhat  larger  than 
a  large  ])ea,  mostly  in  clusters  of  five — nine  or  more,  dark  glaucous 
purple  composed  of  six  concrescent  scales  each  w4th  a  small  transverse 
umlK).. 

•Juniperus  excelsa,  Biebereteiii,  Fl  taiirico-cancas.  II.  425  (1808).  Loudon,  Arb. 
et  Frut.  Brit  IV  2503  (in  part).  Endlicher,  Synops.  Conif  25.  Carri^re,  Traits 
Conif.  ed.  II.  36.  Parlatore,  D.  C.  Prodr.  XVI.  484  Brandis,  Forest  Fl  N.W. 
India,  538.*  Gordon,  Pinet.  ed.  II.  143.  Boissier,  Fl.  orient.  V.  708.  Aitchison 
in  Joum.  Linn.  Soc.  XVIII.  97.  Beissner,  Nadelholzk.  112.  Masters  in  Journ. 
R.   Hoi-t.  Soc.  XIV.  212. 

J.    phoenicea,   Pallas,   FL  ross.   I.  16,   t.    7  (not   Linnieua). 

J.  religiosa,  Carriere,  Traite  Conif.  ed.  II.  39  ;  and  Gordon,  Pinet.  ed.  II.  148 
(not  Royle). 

Eng.  Greek  Junijier,  Tall  Juniper.  Fr.  Gene\Tier  d'orient.  Germ.  Holie  Sadebaum. 
Ital.  Ginepro  greco. 

var— stricta. 

Differs  from  the  common  form  in  having  a  more  tapering  outline  and 
a  more  glaucous  foliage,  im])arting  to  the  plant  a  greyisli  white  aspect 
when  viewe<l  from  a  distance.     It  is  of  garden  origin. 

J.  excelsa  stricta,   Hort.     Beissner,  Nadelholzk.  112. 

The  geographical  range  of  Jimiprrus  excelsa  is  very  extensive, 
comparable  in  this  respect  with  J.  virginifuut  of  which  it  is  the 
representative  in  the  eastern  hemisphere.  But  whilst  J.  virginicina 
attains  its  greatest  development  in  the  low-lying,  swampy  lands  of  the 
south-eastern  States  of  North  America,  J.  excelsa  is  for  the  most  part 
an  alpine  tree  tliat  attains  its  greatest  size  on  mountain  slopes 
3,000 — 5,000  feet  above  sea-level.  Its  western  limit  is  in  the  islands 
of  the  (jrcek  Archipelago,  whence  it  spreads  eastwards  through  Asia 
Minor,  Syria,  Persia  and  the  Himalaya  as  far  as  Nepal,  inhabiting 
well-nigh  all  the  high  mountain  chains  between  lat.  30°  and  45°  N. 
and  long.  25°  and  80°  E.  On  the  Cilician  Taurus  it  forms  forests 
many  miles  in  extent  along  the  lower  fringe  of  the  Cedar  belt  in 
which  trees  70 — 90  feet  high  are  not  infrequent.f  Towards  its 
eastern  limit  its  vertical  range  is  greater  and  much  higher;  on  the 
mountains   skirting    the    Kuram    valley   in   Afghanistan   it   forms   fully 

*  Referred  to  Boissier'a  Juriiperus  macropoda  by    Sir.  J.  D.  Hooker  in   Flora  of    British 
India,  V.  647. 

t  Walter  Siehe  in  Gartenfiora,  1897,  p.  208,  with  fig. 
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half  the  forest  at  9,000  feet  elevation;  on  the  summits  of  the  limeslone 
formation  at  10,000 — 12,000  feet  and  in  the  neighbourhood  of  Quelta 
it  is  the  only  valuable  timber  tree.*  On  the  inner  drier  ranges  of  the 
Himalaya  it  ascends  to  15,000  feet  where  it  becomes  a  stunted  bush. 

The  econoiuic  vahie  of  Juiiipei^iis  excel sa  is  very  considerable  in  all  the 
districts  hi  which  it  i?  abundant.  The  heart-wood  is  of  a  deep  red 
colour,  delightfully  fragrant,  durable  and  easy  to  work  ;  it  is  used  for  all 
kinds  of  constructive  purposes  and  indoor  cari)entry.  The  i>eople  of  the 
Hariab  <listrict  in  Afghanistan  make  pads  of  the  strips  of  its  filn-ous  liark 
on  which  they  carry  their  water-jugs. 

The  date  of  the  introduction  of  Junij/etint  exrelsa  into  British  ganlens 
is  not  acciu'ately  known.  As  Loudon  lias  mixed  up  this  species  with 
another  Juniper  from  Siberia  descrilxjd  by  Pallas. and  a  third  found  on 
the  Rocky  Mountains  by  Lewis  and  Clark,  his  statement  that  it  was 
introduced  iu  1806  by  Sir  Joseph  Banks  is  open  to  doubt,  the  more  s<.) 
as  it  is  not  mentioned  by  Aiton  in  the  second  edition  of  the  "Hoitus 
Kewensis"  published  in  1813.  The  oldest  trees  in  British  gardens  are 
of  colmunai  or  elongated  conical  habit,  from  20  to  25  feet  high  and  of 
rather  dark  aspect ;  but  in  its  young  state  Juniyei-mi  ex/^elna  is  very 
ornamental  and  easily  distinguished  amidst  its  sun'oundings  by  its  dark 
green  colour  apparently  covered  with  tine  dust  which  is  an  ojitical  efl'ect 
produced  by  the  grey  stomatiferous  lines  of  the  acicular  leaves. 

With  JunipeJinf  excelsa  may  be  grouped  three  Junipers  whicli  have 
received  specific  rank  at  the  hands  of  the  several  botanists  who  have 
dealt  with  them,  but  who  seem  to  have  relied  uiK)n  characters  of 
insufficient  value  for  si)ecifie  distinction  even  if  they  are  constant,  and  of 
this  further  evidence  is  desirable. 

Juniperus  fodtidiseima. 

Wildeiiow,  Sp.  Plant.  IV.  843.      Endlicher,  SynoiM.  Conif.  25.     Parlatore,  D.  C. 
Prodr.  XVI.  48f>.     Boissier,  Fl.  orient.  V.  710.     And  othere. 

This  occurs,  according  to  Parlatore,  on  the  mountains  of  Greece  and 
spreads  eastwards  through  Asia  Minor  to  Armenia  and  the  Caucasian 
provmces  and  also  to  the  Cilician  Taurus  and  Syria  often  associated  with 
JuTiipetiis  exf'elm.  It  is  said  to  differ  from  /.  exreha  in  its  thicker 
branchlets ;  in  its  laiger,  moi-e  sliari)ly  pouited  leaves  that  are  for  the 
most  part  glandless  and  free  at  the  apex  ;  and  in  its  larger  fruits  of  a 
different  colour  with  fewer  seeds,!  charactei's  I  have  failed  to  discern  in 
sj)ecimens  to  which  I  have  had  access. 

Juniperus    macropoda. 

Boissier,  Fl.  orient.  V.  709.     Hooker  fil,  Fl.   Brit.  Ind.  V.  647. 

This  form  inhabits  the  inner  drier  ranges  of  the  Himalaya  fi\>ni 
Nepal  westwards  to  Afghanistan  and  western  Thibet,  ivoni  5,000  U* 
15,000  feet,  as  (lescri])ed  above  under  Junipeiiis  exreha,  to  whicli  it 
is    referred    by   Sir    Dietrich    Brandis    l)ut    separated    from    it    by    the 

*  Aitchison  in  Journal  of  the  Linnean  Society,  /of    cit    supra. 

t  Arbor  vel  IVutex  a  J.  exceisa  raniulis  crassi.s,  foliis  niajorilms,  apice  patiilis,  nmcrouato- 
pungentibua,  plenimqiie  eglandulosis  et  gallmlis  fusco-purpui*eis,  sffipissima  1 — 2  micnlas 
niajusculas  gerentibus. — Parlatore,  De  Candolle's  Prodronius,  ItK.  cit,  supra. 
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Swiss  botanist,  Edmund  Boiasier,  who  distinguished  it  from  /.  excelsa 
by  "the  sc^ly  peduncles  of  the  staminate  flowers  and  the  crest-like 
tips  of  the  scales  Af  the  fruit  and  the  fewer  seeds."  This  distinction 
is  doubtfully  acce])te<l  ])y  Sir  J.  I).  Hooker  in  the  "  Flora  of  British 
India." 

Junipenis  procera. 

Hochstetter,  Plant.  Abyss.  II.  No.  537.  Endlicher,  Synops.  Conif.  26. 
Parlatore,  D.  C.  Prodr.  XVI.  485.  J.  excelsa  procera,  Carri^i*e,  Traite  Conif. 
ed.  II.  37. 

This  first  Vjccame  known  to  science  from  herbarium  specimens  brought 
from  Abyssinia  in  1841  by  the  Gennan  traveller,  Schimper.  It  has 
(luite  recently  been  detected  in  Somaliland  and  other  parts  of  East 
Africa  attaining  a  height  of  80 — 100  feet.  It  is  thence  a  tropical  tree 
separated  geographically  from  Junipeiiis  ext^elsa^  but  from  which  it  can 
scarcely  l^e  distinguished  in  herbarium  specimens. 

Juniperus  flaccida. 

A    tree    20 — 30    feet   high,    the   trunk   and   primary    branches   covered 

with    thin    reddish    bark.       Branches     lax,     deflexed    or    spreading,    the 

brancldets    and    their    ramifications    slender,    flaccid    and    pendulous,    the 

axial     growths    sometimes    greatly    elongated     and     with     sub-distichous 

ramification,    the    youngest    lateral    growths    slender   and   nearly    parallel. 

Leaves   dimorphic;    on   the   axial   growths   in  verticils  of  three,  narrowly 

oblong,  acute,  glandular,   concrescent    but   free    and   slightly   spreading   at 

the    acute    tip  ;     on    the    yomiger    growths    in    decussate    pairs,    much 

smaller,    scale-like,    ovate    or    ovate-lanceolate,    the    lateral    paii*s    sharply 

keeled,  bright   grass-green.       Staminate   flowers    four-angled,    composed    of 

16 — 20   anthers.       Fruits  numerous,  terminal   on   short  lateral  branchlets, 

globose,   0*5    inch  in  diameter,  composed  of   eight  concrescent  scales  each 

with  a   small    transvei-se   apiculate    umlx),    dark    purple,    highly   glaucous 

when  mature  and  enclosing  six  seeds.* 

Juniperus  ftaccida,  Sclilechtendal  in  Linnaea,  XII.  495  (1838).  Endlicher, 
Synops.  Conif  29.  Carriere,  Ti-ait^  Conif.  ed.  II.  48.  Parlatore,  D.  C.  Prodr. 
XVI.  492.     Gordon,  Pinet.  ed.  II.  145.     Sargent,  Silva  N.  Amer.  X.*  83,  t.  519. 

Junvperus  Jlaccida,  one  of  the  most  beautiful  of  Junipers,  as  seen 
in  the  Botanic  gardens  in  the  south  of  Europe,  was  discovered  by 
Schiede  on  the  mountains  of  central  Mexico  in  1838  and  was 
subsequently  found  by  other  botanical  explorers  of  that  region  at 
altitudes  ranging  from  5,000  to  7,000  feet ;  it  is  also  common  in 
various  parts  of  north-east  Mexico,  ascending  to  6,000 — 8,000  feet 
on  the  mountains  east  of  the  great  central  plateau  whence  it  spreads 
into  south-west  Texas.  It  was  introduced  into  Europe  soon  after 
its  first  discovery,!  but  thrives  in  the  open  air  only  in  places 
where  the  temperature  in  the  winter  season  does  not  fall  below 
the   freezing  point    as    in    the   south   of    France.       In    Great    Britain 

*  Fruiting  branchlets  were   communicated    by  the    late    M.    Charles   Naudin   from   the 
Villa  Thuret  Botanic  garden,  Antibes. 

t  Ex  Carriere,  Traitl  General  des  Conifi^res,  p.  48. 
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its  gracefully  pendulous  and  symmetrically  branched  sprays  of  the 
brightest  green  should  render  it  an  attraptive  plant  for  the 
Conservatory  and  Winter  Garden. 

Juniperiis  occidentalis. 

A  tree  with  a  straight  trunk  15 — 25  feet  in  height  and  2  —  3  feet 
in  diameter  with  long,  stout,  spreading  branches;  occasionally  much 
smaller  with  a  more  slender  trunk  and  shorter  branches,  and  "on 
rocky  slopes  towards  the  northern  limits  of  its  range,  shrubby  with 
many  short,  erect  or  semi-prostrate  stems."*  Branchlets  stout  and 
covered  with  thin  red-brown  bark,  sub-distichous  and  alternate,  the 
herbaceous  shoots  pinnately  ramified  and  emitting  a  faint  fetid  odour 
when  bruised.  Leaves  scale-like,  in  decussate  pairs,  ovate,  sub-acute, 
with  denticulate  margins,  concrescent  or  closely  appressed  and  imbricated, 
glandular,  dull  pale  green.  "  Staminate  flowers  about  an  eighth  of  an  inch 
long  with  twelve — eighteen  broadly  ovate,  rounded  acute  anther  scales." 
Fruits  sub-globose,  0*25 — 0'35  inch  in  diameter,  with  a  thick  blue-black 
epidermis  coated  with  a    glaucous  bloom  and  enclosing    two — three  seeds. 

Jnniperus  occidentalis,  Hooker,  W.  Fl.  Bor.  Anier.  II.  166  (1840).  Endlicher, 
Synops  Conif.  26  (1847).  Carriere,  Traits  Conif.  ed.  II.  40.  Parlatore,  D.  C. 
Prodr.  XVI.  489.  Hoopes,  Evergreens,  299  (exclu.  syns.).  Gordon,  Pinet.  ed.  IL 
162  (in  part).  Brewer  and  Watson,  Bot.  Galifor  II.  113.  Macoun,  Cat.  Canad. 
Plants,  461.  Beissner,  Nadelholzk.  128.  Masters  in  Joom.  R.  Hort  See.  XIV. 
213  (exclu.   syn.  J,  pyriformis),     Sareent,  Silva  N.  Amer.  X.  87,  t.  621. 

J.  dealbata,  Loudon,  Encycl.  of  Trees,  1090  (1842).  Carriere,  Traits  Conif. 
ed    II    41. 

J.    andina,    Nuttall,  Sylva,   III.   95,  t.   110  ;    and    ed.   II.  Vol.  II    157. 

JunvperiLs  ocddentcdis  is  a  tree  or  shrub  of  high  altitudes,  growing 
abundantly  on  the  mountain  slopes  of  Idaho,  eastern  Washington  and 
southwards  along  the  Cascade  and  Sierra  Nevada  mountains  far  into 
California,  and  also  the  dry  mountain  ranges  between  the  Sierra  and 
the  Pacific  coast  range  of  northern  Mexico,  rarely  descending  below 
6,000  feet.  In  these  alpine  regions  it  is  often  seen  "standing  like 
a  sentinel  with  its  massive  stem  and  few  spreading  branches 
imper\'iou8  to  the  fiercest  gales  ;  it  has  such  a  hold  on  the  ground, 
and  offers  such  resistance  to  the  elements  that  it  dies  standing  and 
wastes  insensibly  out  of  existence."  f  In  exposed  situations  it  grows 
very  slowly  but  attains  a  great  age  ;  in  the  rich  sub-alpine  moraines 
it  is  a  tall  symmetrical  tree,  and  towards  its  southern  limits  it 
forms   in   places   pure   forests   of  considerable   extent. 

The  date  of  the  first  introduction  of  Junipervs  occidentalis  to  the 
British  Pinetum  cannot  be  determined,  as  it  was  for  a  long  time 
confused  with  /.  caJifomica,  It  is  even  now  doubtful  to  which  of 
tlie  two  species  the  few  plants  under  the  name  of  /,  occidentalis 
that   still   linger  alive  in   this   country  should   be   referred. 

Mention  may  here  be  made  of  two  closely  aJhed  species  or 
geographical  forms  of   Jumpetnis  occiderUalis, 

*  Sargent,  Silva  of  North  America,   Vol.  X.  p.  87. 
t  Muir,  Mountains  of  California,  ex  Silva,   loc.   dt. 
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Juniperus  monosperma. 

Sargent,  Silva  N.  Anier.  X.  89,  t.  52*2.  J.  occidentalis,  var.  niouospenna, 
Eugelniaun  in  Trans.  St.  Louis  Acad.  III.  590.  Beissner,  Nadelholzk.  129. 
Masters  in  Joum.  R.  Hort.  Soc.  XIV.  213.  J.  occidentalis  gynmocarpa,  Lemmon, 
W.   Amer.  Cone-bearers,  80.      J.    occidentalis,    Parlatore,  D.  C.    Prodr.  XVI.  489 

(in  part). 

This  is  chiefly  distingiiivshed  from  Junipeinis  occidentalis  by  its  smaller 
globose  fniits  often  mom)spermoii8,  its  more  slemler  branchlets,  and  the 
absence  of  glands  in  the  leaves.  It  is  widely  distributed  over  the 
region  east  of  the  Rocky  Mountains  to  the  river  Arkansas  and  western 
Texas,  spreading  over  the  plateau  of  Colorado  and  southwards  into 
Arizona  and  New  Mexico.  It  is  probably  not  in  cultivation  in 
Great    Britain. 

Juniperus  tetragons. 

Schlechtendal  in  Linnwa.  XII.  495  (1838).  Endliclier,  Synops.  Coni£  29. 
Parlatore,  D.  C.  Prodr.  XVI.  419.  J.  occidentalis,  var.  conjungens,  Engelniauu 
in  Trans.  St.  Louis  Acad.  III.  590.  J.  Sabinioides,  Sargent,  Silva  N.  Amer.  X. 
91,  t.  523  (not  Grisebach  and  Endlicher).  Ciipressus  Sabinioides,  Humboldt, 
Bonpland  and  Kunth,  Nov.  (ien.  et  Sp.   II.  3  (1815). 

This  is  distinguishable  from  J.  occidentalis  chiefly  by  its  different 
habit  and  its  distinctly  four-angled  branchlets  wliich  suggested  the  name. 
It  is  a  more  southern  tree  than  /.  occidentalis  or  /.  monospenna;  it 
covers  large  areas  in  central  Texas  and  spreads  over  the  Mexican  plateau 
to  near  the  city  of  Mexico  where  it  was  first  discovered  by  Humboldt 
at  the  beginning  of  the  nineteenth  century. 

Juniperus  Oxycedrus. 

A  dioecious  spreading  shrub,  occasionally  a  low  tree  9 — 12  feet  high 
Avith  the  trunk  and  primary  branches  covered  with  smooth  reddish  brown 
bark.  Branches  numerous,  erect  or  spreading;  branchlets  short  and  much 
ramified,  the  youngest  shoots  angulate.  Leaves  homomorphic,  persistent 
two — three  years,  in  whorls  of  three,  linear  or  linear-lanceolate,  mucronate, 
rigid  and '  pungent,  0*25 — 0*5  inch  long,  obscurely  bi-canaliculate,  silvery 
white  with  green  median  and  marginal  lines  above,  keeled  and  green 
beneath.  Staminate  flowers  axillary,  globose,  sub-sessile  and  bearing  six 
anthers.  Fruits  solitary,  or  two — three  together,  sub-sessile  or  very 
shortly  stalked,  spherical,  variable  in  size,  the  largest  somewhat  more  than 
0*5  inch  in  diameter,  reddish  brown  when  ripe,  composed  of  three 
concrescent,  apiculate  scales  that  are  distinguishable  only  at  the  apex  of 
the  fruit  where  the  outer  margins  are  separated  by  a  tripartite  cleft.* 

Juniperus  Oxycedrus,  Linnaus,  Sp.  Plant.  II.  1038  (1753).    Bieberetein,  Fl.  Taurico- 
caucas,    II.    426  (1808).      L.  C.  Richard,  Mem.  sur  les  Conif.  39,  t.  6,    fig.  1  (1826). 
Loudon,    Arb.    et  Frut.    Brit.   IV.  2494,  with  fig.      Endlicher,  Synops.  Conif.  10. 
Carrike,   Traits  Conif.  ed.  II.  12.      Parlatore,  D.  C.  Prodr.  XVI.  475.      Gordon 
Pinet.   ed.    II.    137.      Willkomm,  Forstl.  Fl.   ed.  II.  259.      Beissner,  Nadelholzk 
138.     Masters  in  Journ.  R.  Ilort.  Soc.  XIV.  212.     And  many  others. 

J.  i-ufescens,  Link  in  Flora,  1846,  p.  519.  Endlicher,  Synops.  Conif.  11. 
Gordon,  Pinet    ed.  II.  138. 

Eng  Oxycednis,  Prickly  Cedar.  Fr.  Gen^vrier  cade.  Germ.  Ceder>vachholder. 
Ital.  Cedro  spinoso. 

*  Branches  from  both  ^  and   $  trees  were  communicated  by  the  late  M.  Charles  Naudiu 
from  the  Villa  Thuret  Botanic  garden,  Antibes. 
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Junipei-iis  ^Oxycedrm  is  coiiiiiion  throughout  tlie  Mediterranean  region 

from   Portugal   to   Syria  and   formerly  in  Madeira,  inhabithig  the  most 

exposed   and  sterile  mountain  slopes  in  the  neighbourhood  of  the  coast, 

in  places  ascending  to  5,000  feet,  but  most  abundant  on  the  arid  rocks 

near   the    shore.      It    is    too   common    for   cultivation   in   the  region  it 

inhabits  and  scarcely  of  any  value ;  in  places  its  fragrant  wood  is  used 

for    fuel   and   its   prickly   sprays  are    used    in    hedges    to   prevent    the 

ingress   of   small  animals  much  in  the  same  way  as  gorse  branches  are 

sometimes   used  in   Great   Britain.     Aiton  states  that  it  was  cultivated 

by   Miller   in   the  old   Physic   Garden   at   Chelsea  in    1739,*  and  it  is 

known   to    have   been    frequently  re-introduced    since ;    it    is    now    but 

rarely  if  ever  seen  in    other  than    botanic   gardens  in  this  country  ;    as 

an  ornamental  shrub   it  is  far    surpassed  by  J.   dntpacea  which  is  also 

much  hardier. 

Three  species,  or  geographical  fonus  of  JuJiipet'iis  Oj^yredinis  that  are 
unsuitable  for  the  climate  of  Great  Britain  may  Ix^  here  noticed. 

Juniperus  brevifolia. 

Parlatore,  D.  C.  Pi-odr.  XVI.  478.  Trelase,  Bot.  Obsen-.  Azores,  169. 
J.  Oxycednis,  var.  brevifolia,  Hockstetter,  Fl.  Azor.  26.  J.  Odrus  brevifolia, 
Gordon,  Pinet.  ed.   II.   130. 

This  Jimiper  occurs  only  in  the  Azores  where  it  once  formed  a 
conspicuous  ingredient  of  the  indigenous  vegetation  till  the  clearing  of 
the  land  for  cultivation  greatly  reduced  it  in  numbers ;  it  usually  takes 
the  form  of  a  dense  slirub  or  low  tree,  but  where  protected  ivom.  the 
sea-wind  it  sometimes  attains  a  considerable  size.  Compared  with 
J,  Oxycednis,  the  leaves  are  more  crowded,  shorter  with  shorter  spines  at 
the  tip  and  the  fruits  art*,  smaller.  It  must  have  inhabited  the  islands 
from  a  remote  period,  as  trunks  and  branches  of  it  are  found  so  frequently 
beneath  the  soil  in  certain  localities  that  the  inhabitants  when  in  want 
of  wood  simply  pierce  tli^e  surface  with  an  iron  stake  to  discover  and 
disinter  these  remains  of  an  ancient  forest. 

Juniperus   Oedrue. 

Webb,  Phytogr.  Canar.  III.  277,  t.  2.  Cam^i-e,  Traits  Conif.  ed.  II.  11. 
Parlatore,  D.  C.  Prodr.  XVI.  478.     Goi-don,  Piuet.  ed.  II.  129. 

A  tiill  tree  foraierly  abundant  in  the  sub-alpine  districts  and  higher 
valleys  of  the  Canary  islands,  but  now  ]>ecome  quite  rare  in  consequence 
of  the  destruction  of  the  trees  for  the  sake  of  their  timber.  A  young 
plant,  cultivated  in  the  Temperate  House  at  Kew,  is  of  arborescent 
habit  with  horizontal  primary  branches  ramified  in  the  same  way  and 
with  the  youngest  shoots  angulate  as  in  /.  Oxycedms  ;  the  leaves  are 
identical  in  size  and  shape  with  those  of  /.  Oxycednis  but  less  rigid, 
of  a  deeper  green,  less  glaucous  and  not  so  spreading,  the  result 
perhaps  of  being  produced  under  the  artificial  conditions  in  which  the 
plant   is    placed. 

*  Hortiis  Kewensis,  ed.  II.  Vol.  V.  p.  415. 
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Juniperus  macrocarpa. 

Sibthorp,  Fl.  Giiec  Prodr.  II.  263  (1813).  Eudlicher,  Synops.  Conif.  10. 
Carri^re,  TraiU  CJouif.  ed.  II.  10.  Parlatore,  D.  C.  Prodr.  XVI.  476.  Willkomm, 
Forstl.  Fl.  ed.  II.  260      Beissner,  ^adelholzk.  139      And  others. 

The  habitiit  of  Juniperus  truicrocavpa  as  delineated  by  the  authors 
quoted  above  \%  nearly  conterminous  with  tliat  of  /.  OxycedruSy  and 
many  localities  in  which  it  ha«  been  seen  or  gathered  are  also  quoted 
for  /.  Oxyceih'us,  Endlicher  distinguishes  /.  macrocarpa  from 
/.  Oxyredrus  by  its  slightly  broader  leaves;  by  its  fruits  being  attenuated 
at  the  base  and  not  spherical  and  which  are  pendulous  and  for  the 
most  part  furnished  with  three  tubercles  at  the  apex  and  as  many 
more  at  the  sides,  and  also  that  they  are  always  blue,  not  brown, 
we  have,  liowever,  been  unable  to  detect  these  diflferences  in  the 
specimens  labelled  /.  mwriKorpa  preserved  in  the  national  herbaria. 
Sibtliorpe,  the  author  of  the  species,  if  species  it  is,  states  that  the 
fruits  of  J,  niacrorurpa  are  nearly  as  large  again  as  those  of 
J.  OxycedrMH;  but  the  great  variability  in  the  shape  and  size  of  the 
fruits  of  the  latter  would  seem   sufficient  to  include  even  this  difference. 

Juniperus   pachyphloBa. 

A  tree  often  50  —  60  feet  high  with  a  stout  trunk  3 — 5  feet  in 
^  diameter  and  long,  stout,  spreading  branches.  Bark  of  trunk  1 — 4  inches 
thick,  dark  brown  tinged  with  red,  and  deeply  fissured  and  divided 
into  nearly  sc^uare  plates.  Branclilets  slender,  covered  with  light 
red-brown  bark  after  the  disappearance  of  the  leaves.  Leaves  scale- 
like, in  decussate  pairs,  appressed,  ovate,  apiculate,  obscurely  keeled, 
and  conspicuously  glandular  on  the  back,  bluish  green  ;  those  on 
vigorous  shoots  and  young  brancldets,  linear-lanceolate,  rigid  and  pungent 
with  slender  cartilaginous  points.  Staminate  flowers  about  an  eighth 
of  an  inch  long,  composed  of  ten  stamens  >vith  broadly  ovate, 
obscurely  keeled  connectives.  Fruit  globose,  irregularly  tuberculated 
0'5  inch  in  diameter,  dark  red-brown  more  or  less  covered  with  a 
glaucous  bloom,  and  containing  four  seeds. — Sargent,  Silva  of  North 
America,   X.    85,    pi.   520. 

Juniperus    pachyphloea,    Torrey,    Pacific    Ry.    Report,   IV.  pt     V.    142    (1858). 

Carrifere,  Trait6  Conif.  ed.  II.   5^.      Parlatore,  D.  0.  Prodr.  XVI.    490.      Gordon, 

Pinet  ed.   II.   164.      Beissner,  Nadelholzk.   130.      Masters  in  Joirni.  R,  Hort.  Soc. 
XIV.   214. 

This  remarkable  Juniper  was  discovered  in  1851  in  eastern  New 
Mexico  by  Dr.  Woodhouse,  surgeon  and  naturalist  to  Sitgreave's 
Expedition  down  the  Zulli  and  Colorado  Hivers  ;  it  inhabits  dry, 
arid  mountain  slopes  from  4,000  to  6,000  feet  elevation  in  south- 
west Texas  and  westwards  along  the  desert  ranges  of  New  Mexico 
and  Arizona  south  of  the  Colorado  plateau;  also  on  the  lower  slopes  of 
the  mountains  of  north  Arizona,  and  in  Mexico  it  spreads  along 
the  Sierra  to  the  state  of  Juliasco.  It  is  singular  among  Junipers 
for  its  thick  hard  bark  which  suggested  the  specific  name,  Tra^^vc 
(thick),  and  ^Ao/o<;  (bark). 
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JuniperiLS  pachyphla'n  is  described  by  those  who  have  seen  it  in 
the  elevated  canons  of  its  native  mountains  as  the  most  lxi«iutiful  of 
the  western  American  species,  a  tree  with  an  open  shapely  head» 
massive  trunk  with  checkered  bark  and  foliage  of  a  cheerful  colour. 
It  was  introduced  into  Great  Britaiit  many  years  ago,  but  it  has  proved 
disappointing,  and   is  now  but  rai'ely  seen. 

Juniperus  phcBDicea. 

A  monoecious,  sometimes  dioecious  shnib  or  small  ti*ee  of  variable 
dimensions  in  the  difierent  localities  it  inhabits,  but  rarely  exceeding 
15 — 18  feet  in  height.  Primary  branches  numerous,  erect  or  ascending, 
covered  with  smooth  reddish  brown  ]>ark  that  peels  off  in  paper-like 
flakes  ;  biiinchlets  numerous,  slender  and  much  ramified.  Le^vei* 
dimorphic,  on  the  axial  growths  of  young  plants  in  whorls  of 
three,  lanceolate  or  ovate-lanceolate,  acute,  concrescent  at  the  base, 
free  at  the  tip ;  on  lateral  shoots  and  on  old  plants  in  decussate 
l>aii*s,  much  smaller,  scale-like,  ovate,  acute,  imbricated,  dull  dark  green. 
Staminate  flowers  on  lateral  l)ran(;hlets  of  the  preceding  year,  four- 
angled,  pale  yellow  and  consisting  of  eight — ten  anthers.  Fruits  numerous, 
globose,  shortly  stalked,  about  the  size  of  a  garden  i>ea,  greenish  l)ix)wu 
changing  to  reddish  brown  when  mature ;  scales  six,  concrescent,  each 
w^ith  a  small,  acute,  transverse  umbo. 

JuniperiLS   plicBuicea,    Linnanis,    Sp.    Plant.    II.    1040  (1753).      Loudon,    Arb. 
Fmt.     Brit.     IV.     2501,    with    figs.      EudUcher,     S}nioi«.     Conif.    30.       Carrifere, 
Traite   Conif.    ed.    II.    50.     Parlatore,    D     C     Prodr     XVI.  486.     Gordon,    Pinet. 
ed.    II.    164.      Boissier,    Fl.    orient.  V.  710.      Willkonim,  Foi-stl.  Fl.  ed.   II.  253. 
Beissner,  Nadelholzk,  116.     Mastei-s  in  Journ.  R    Hoit.  Soc    XIV.  214 

J.  Lycia,    Linnieus,    S[».   Plant.    II.   1039.      Loudon,    Arl).    et   Fnit.    Brit.    IV. 
2502. 

Eng.    Phcenician   Junij^er.        Cfenn.     Rothfriichtiger    Sadehaum.        IXaX.    (tinepro 
fenicio.  , 

var.— fllicaulis. 

A  shrub  with  gi*eatly  elongated  tortuous  l)ranches  and  slender  branchlets. 
with    dimorphic   foliage,   one   form   of    leaves    l)eing   scale-like   as   in    the 
type,    the    other,    more    si)aringly  i)roiluced,    acicular,  s|)reading,  in   whorls, 
of  three,  and    with   a  glaucous   line    on   the    upper   sich*. 
J.   plioenicea  filicaulis,  Cam6re,  Traite  Conif.  ed.   II.  52. 

var.— Langoldiana. 

Of  more  open  habit  than  the  conmion  form  ;  branches  and  branchlets 
more  distant,  the  herlmceous  shoots  and  foliage  of  a  brighter  green 
with  a   slight   glaucous   tint. 

J.  phoenicea  Langoldiana,  Hoit. 

var.— turbinata. 

Distinguished  by  its  ovoid  or  somewhat  top-shaped  fruits,  not  spherical 
as  in  the  common  form. 

J.  phoenicea  turbinata,  Parlatoi-e,   D.  C.  Prodr.   XVI.  487. 

The  Phoenician  Juniper  is  widely  distributed  throughout  the 
Mediterranean  region  from  Portugal  to  Palestine  :  it  is  also  endemic 
in  Madeira  and  the  Canary  Islands.  It  grows  mostly  on  the  arid, 
rocky    hills    near     the    coast,    and    on    the     higher     ranges,    as     the 
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Maritime   Alps   and    the    Sierra    Nevada    on   which    it   ascends   to    a 

considerable  elevation.      According   to  Aiton*    Juniperus  phcenicea   was 

first  cultivated   in  this  country   by   James   Sutherland,   Curator   of  the 

Royal   Botanic   Garden,  Edinburgh,    in    1683  ;    its   long  acclimatisation 

in  Great  Britain  has  caused  it  to  be  represented  in  many  gardens  and 

shrubberies  where  it   forms   a   low   tree  or  shrub-like   bush  of  conical 

or   columnar  outline   and    dense    habit   till    it   becomes    old,   when   it 

has  a  more    open   aspect    with    the    trunk   exposed,   which  is   usually 

forked  near  the   base.       It   is    not   unusual   in   the   monoecious   plants 

for  some   of  the   branches    to   be  loaded   with   fruits. 

The  variety  iUicaulia  originated  many  years  ago  in  the  seed-bed 
of  a  nursery  at  Bourg-Argental  in  France  ;  it  has  its  analogue  in 
Thuia  orientalts  peiidvla,  Cupressus  j/isifera  Jilifera,  etc.,  and  is  probably 
not  in  cultivation  in  this  country.  Larufoldiana  is  a  more  vigorous  grower 
and  of  a  brighter  green  than  the  common  form  ;  turhinata,  according 
to  Parlatore,  occui*s  with  the  common  form  on  dry  maritime  hills  in 
Spain,  Sicily,  Dalmatia,  and  probably  wherever  the  species  is  common. 

Juniperus   prostrata. 

A  ])rostrate  shrub  with  elongated  branches  lying  flat  on  the  gix)und 
and  mucli  ramified.  Branchlets  numerous,  mostly  ascending  at  a  greater 
or  less  angle  to  their  primaries  and  much  branched,  the  youngest 
shoots  short  and  close-set.  Leaves  dimorphic ;  on  the  axial  growths 
and  vigorous  shoots  of  yoimg  plants  in  whorls  of  three,  acicular, 
slightly  dilated  at  the  base,'  pungent,  l)ent  towards  the  stem,  concave 
and  f^reyish  white  al)ove,  rounded  and  green  beneath;  on  the  younger 
branchlets  and  on  old  plants,  smaller,  in  decussate  pail's,  ovate-lanceolate, 
appressed  or  coiicrescent  at  the  base,  free  at  the  apex,  or  scale-like, 
concrescent,  light  pjreen  l^ecoming  glaucous  when  fully  developed 
Fruits   small,    sul)-globose,    blackish    blue,    tuberculated    when    ripe. 

Junii>eni8  prostrata,  Persoou,  Synoi^.  Plant.  II.  632  (1807).  Endlicher,  Synoi)s 
Conif.  18  (1847)  Carrihe,  Ti-aite  Couif.  ed.  II.  22.  Gordon,  Piuet.  ed  II.  146 
Hooi)es,  Evergreens,  282. 

J.   Sabina,   Hooker    W.  Fl.   Bor.   Anier.   II.   166  (1840).     . 

J.   Sabina   prostrata,  Loudon,    Encvcl.    Trees,    1086    (1842).        Beissner,    Nadel- 
holzk.  Ill 

J.  Sabina  procunil)ens,   Macoun,    Cat.    Canad.   Plants,  463. 

J.  procumbens,    Kent  in  Veitch's  Manual,  ed.  I.  280  (not  Siebold). 

J.  reiKjns,  Nuttall,  Gen.  Amer.  II    245. 

Juniperus    jnvstrata    is    the    American    representative   of    the    Savin 

Juniper  of  central  and  southern  Europe ;    it  is  widely  distributed  over 

the  northern   half  of    the   continent   from    Anticosti    and    Nova   Scotia 

westwards  through  Canada  and  across  the  prairie  region  to  the  summit 

of   the   Eocky   Mountains ;    also   through    the    northern    United    States 

in  the  neighbourhood  of  the  great  lakes,  chiefly  on  exposed  slopes  and 

river   banks. 

Junipetnis  prosfrafa  has  ]>een  referred  by  several  authors  to  the 
common   Savin   as   a  variety  from   which   it   is   not   separable   specifically 

*  Hortus  Kewensis,  ed.  II.   Vol.   V,  p.   415. 
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by  any  very  well-defined  characters,  although  the  two  are  readily  dis- 
tinguishable at  sight,  the  difference  being  most  marked  in  the  foliage 
and  fruit.  In  J.  prostrata  the  leaves  are  mostly  acicular  and  of  a 
greyish  blue  tint,  whilst  in  the  typical  /.  Sabifui  the  acicular  leaves 
are  absent  from  an  early  age,  and  the  foliage  is  dark  green ;  the 
fniits  of  J.  irroift rata  are  also  of  a  different  colour  from  those  of 
J.  Salnna,  especially  before  maturity.  J.  Sabina  is  a  shrub  of  high 
altitudes,  J.  prostrafa  of  low-lying  plains  and  river  banks;  the  habitat 
of  the  one  is  separated  from  tliat  of  tlie  other  by  the  broad  Atlantic 
Ocean. 

Junipeiiis  proftfrata  is  a  useful  plant  for  the  rock  garden  and  for 
covering  exposed  banks,  forming  dense  masses  of  foliage  which  cover 
a   considerable   area   when   the   plants  are   allowed  to   grow   unchecke<l. 

Juniperus  Pseudo-Sabina. 

A  robust  shrub  or  tree,  in  Sikkim  a  tree  60  feet  high  with  a  stout 
tiTink  and  thick  ramification  and  foliage.*  In  Cireat  Britain,  under 
cultivation,  a  prostrate  or  semi-prostrate  shrub  with  numerous  primary 
branches  much  ramified  and  covered  with  smooth  cinnamon-brown  bark ; 
secondary  branches  with  pale  orange-brown  bark  and  tetrastichous 
ramification  ;  the  herbaceous  shoots  similarly  divided.  I^eaves  dimorphic, 
on  vigorous-growing  plants  in  whorls  of  three,  crowded,  linear-subulate, 
more  or  less  spreading,  0*25 — 0*5  inch  long,  with  a  pale  stomatiferous 
band  on  the  upper  side,  bright  green  and  keeled  l)eneath;  in  adult 
j)lants  scale-like  in  decussate  pairs,  rhombic-ovate,  closely  imbricated, 
free  at  the  tip  and  obscurely  keeled  at  the  back.t  Staminate  flowers 
axillary  on  short  lateral  .shoots  of  the  preceding  year,  globose,  jMile 
yellow,  consisting  of  six  anthers  in  decussate  pairs.  Fruits  elliptic- 
ovoid,  about  0*5  inch  long,  blackish  blue  without  glaucescence,  composed 
of  six  concrescent  scales  marked  by  an  apiculus  and  enclosing  a  thick 
bony   endocarp   containing  a   single   seed. 

Juniperus  Pseudo-Sabina,  Fischer  and  Meyer,  Index  Sem.  Hort.  Petrop,  VIII. 
65  (1841) ;  and  PI.  Schrenk,  II.  13.  Endlicher,  Synops.  Conif  21  (1847).  Carriere, 
Traits  Conif  ed.  I.  33  ;  and  ed.  II.  25.  Parlatore,  D.  C.  Prodr.  XVI  482. 
Hooker  fil,  Fl.  Brit.  Ind.  V.  646.  Beissner^  Nadelliolzk.  106.  Masters  in  Jouru. 
R.  Hort.  Soc    XIV.  214. 

J.  Wallichiana,  Brandis,  Forest  Fl.  N.W.  Ind.  537  (1874).  Gamble,  Manual 
Ind.  Timb.  412. 

J.  recurva  densa,   Hort. 

The  Juniper  above  described  inhabits  the  temperate  Himalaya,  its 
vertical  range  being  from  9,000  to  15,000  feet ;  it  is  very  abundant 
in  the  north-west  as  a  large  gregarious  shrub  near  its  highest  limit, 
but  it  becomes  more  scarce  eastwards.  It  has  long  been  in  cultivation 
in  British  gardens,  but  I  find  no  record  of  the  date  of  introduction; 
it  is  quite  hardy,  at  least  in  the  south  and  west  of  England  and 
in  Ireland ;  where  space  and  full  exposure  to  sun  and  air  have 
been  provided  for  it,  it  has  proved  to  be  an  attractive  and  useful 
shrub  for  the  rock-garden,  for  covering  tree  stumps  and  similar 
purposes. 

*  Sir  J.  D.  Hooker,    Flora  of  British  India,  V.  646. 
t  The  squaniifonn  foliage  is  comparatively  rare  on  plants  growing  in  Git»at  Britain. 
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The  specific  name  Pseudo-Sabina  was  first  given  by  Fischer  antl 
Meyer  to  a  Jnniper  gathered  by  Schrenk  in  1840  or  1841  on  the  Altjii 
Mountains  in  the  Baikal  region  of  southern  Siberia.  To  this  Juniper 
Parlatore  referred,  and  probably  rightly,  the  Himalayan  species  above 
described,  in  which  he  is  followed  by  Sir  J.  D.  Hooker  in  the 
**  Flora  of  British  India."  The  Siberian  type  was  evidently  known 
to  the  Russian  botanists,  for  Dr.  Albert  Kegel  during  his  exploration 
of  southern  Turkestan  in  1879 — 1883  detected  it  in  several  localities 
at  high  elevations,*  thus  indicating  that  the  species  has  an  extensive 
range  on  the  Asiatic  continent.  Closely  allied  to  and  perhaps  even 
identical  with  /.  Pseiulo-Sabina  is  a  Juniper  figured  in  the  "Flora 
Rossica"  of  Pallas  published  in  1784  under  the  name  of  /.  davurica, 
which  had  been  discovered  in  the  same  region  as  Fischer  and  Meyer's 
J.  Pseudo-Sabina,  and  which,  according  to  the  late  Professor  Bunge  and 
other  explorers  of  eastern  Siberia,  .spreads  eastwards  from  Lake  Baikal 
through  the  Amur  region.  Loudon  states  that  J.  davurica  was 
introduced  into  this  country  in  1791,t  but  it  is  exti*emely  doubtful 
whether  it  is  now  to  be  found  either  in  British  or  continental  gardens. 
Should  the  supposed  identity  of  /.  davurica  and  J,  Pseudo-Sabina  be 
hereafter  confirmed  it  is  evident  that  the  older  name  of  Pallas  should 
l)e   accepted   for   the   species. 


Juniperus   recurva. 

A  smtdl  tree  with  a  straight  erect  trunk,  conical  head  and  spreading 
branches,  or  an  erect  bush  or  prostrate  shrub,  according  to  situation  and 
altitude.  In  Great  Britain  usually  a  broadly  conical  or  round-topped  large 
shrub  with  several  erect  or  ascending  stems  mucli  branched  upwards,  and 
clothed  with  reddish  brown  bark  that  is  thrown  off  in  recurved  flakes. 
Branchlets  and  herbaceous  shoots  decurved  or  pendidous.  Leaves  in 
whorls  of  three,  becoming  effete  on  the  axial  growths  the  third  or 
fourth  year,  but  persisting  much  longer,  subulate  acute,  imbricated  and 
■appressed,  0*2 — 0*5  inch  long,  convex  on  the  back  and  pale  green ; 
ijoncave  and  whitish  on  the  inner  side.  Flowers  monoecious,  rarely 
dioecious;  staminate  flowers  small,  oval-oblong,  obtuse,  composed  of  six — eight 
pale  yellow  stamens.  Fruits  solitary  on  the  ends  of  short  lateral 
branchlets  of  the  preceding  year,  ovoid-oblong,  about  0*5  inch  long, 
blackish   blue   when    mature. 

Juniperus  recurva,  Hamilton  ex  Don  Prodr.  Fl.  Xep.  55  (1825).  Loudon,  Arb.  et 
Frut  Brit.  IV.  2604,  with  fig  Endlicher,  Synops  Conif.  18.  Carri^re,  Traite 
Conif.  ed.  II.  27.  Parlatore,  D.  C.  Prodr  XVI.  481.  Gordon,  Pinet.  ed.  II.  147. 
Brandis,  Forest  Fl.  N.W.  Ind.  537.  Boissier,  Fl.  orient  V.  708.  Hooker  til,  Fl. 
Brit.  Ind.  V.  647.  Beissner,  Nadelholzk.  104.  Masters  in  Gard.  Chron.  XIX.  (188), 
p.  468,  with  fig  ;  and  Joum.  R.  Hort.  Soc.  XIV.  214. 

var.— squamata 

A  prostrate,  spreading,  much-branched  shrub;  secondary  branches  mostly 
short  and  erect  with  smooth,  reddish  brown  bark ;  brancldets  numerous, 
short  and  somewhat  rigid.  Leaves  subulate,  much  crowded  on  the  young 
shoots,  more  distant  on  the  axial  growths,  greyish  white  above,  pale 
^preen  beneath. 

*  Gartenflora,  XXVI.  339  ;   XXVII.  36  ;   XXIX.  48. 
t  Arboretum  et  Fniticetuni  Britannicuni,  IV.  2600. 
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J.    n-curva   rar.   si|iiaiiiata,   Parlatoi^.    D.  C.   Prodr.  XVI.  482.      Hwkev  (il,  Fl. 

Brit.  lud.  V,  647.      J.  siiuam«ta,   Hamilton  in   Lambert  a   Piiius,  ed.   I.   Vol.   11. 

17.     CairiJif,  Traite  C'onif.  ed.   11.  28.     Gordon,  Pinet.  ed.  II,   152.     J.  religioaa, 

Royle,  lUua.  Him.  Plants,  I,  351  (name  only).     J.  densa,  Gordon,  Piiwt.  ed.  II.  141. 

Juniprrus    reciirra    first    became    known    to    science     through     Dr. 

Hamilton    who    discoveiml    it    during    his    jouniey    through    Xei>al   in 

1802—1803.      SiHfcimens   were   commimicated   Ity   him   to   Mr.   Aylmer 


Tjimhert  iii  whoso  herlwi^ium  thej-  i-emained  many  years  uiidcBcribed. 
The  si)ecieH  is  distributed  o\'er  tlie  tem|>erate  and  alpine  Himalaya 
from  7,500  to  15,000  feet  elevation  from  Bhotan  to  Afghani-stan. 
Throughout  this  region  it  varies  much  in  habit  and  dimensions;  as  seen 
by  Sir  J.  D.  Hooker  in  the  Lachin  valley  in  Sikkiui.  it  is  a  tree 
30  feet  high  with  spreading  branches  and  jienduloiis  branchlets;*  at 
and  near  its  )iighest  limit,  it  takes  the  funn  described  alwve  as. 
*  Hinialayitii  .Tonnmls,   11,   4;*, 
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var.  sqHciiHiln  which  witli  iis  dwiiiul>enl  stems  and  ei-et't  hniuelu's  i» 
places  covers  large  areas  that  cauiiot  be  tmverseJ  without  gi-eat 
difficulty.  The  wood  of  the  arborescent  fonn  is  fit^inint  and  nildiah 
brown  like  that  of  the  American  Ketl  Ceilar ;  the  resinous  twi^p  of  the 
shrubby  form  are  used  for  incense.' 

TliP  date  of  the  i»troilitctii)ii  of  JuiiijietiM  reruri-a  into  tliviil  Britain 
iloes  not  ai)|>«ar  to  have  Uvti  renirded.  I»iidon  statc.f  that  ihftv  was  a 
plant    four    years   oM    in    1(*37    in    the    Hortienltural    Soci.-ty'!'   pinliMi    at 


(Prom  the  Hlmaln.vaii  JuiinulH  of  Mir  J.  D.  Ilookcr.) 

Chi-swick  and  one  still  oliler  in  L<«Migi's'  nnwry  at  HiK'lmi'y  whiuh  Iwcl 
1>ome  the  frnit  from  wliifb  hi.-<  tignii'  was  taki-n.  [n  ItrltiHh  iL^rilenN  it 
18  a  distinct  Bhrnl)  or  low  tree  with  (leiKliiloiiH  fcatlxTy  briiiiuhI<;tH  clutlieil 
with  greyish  (fveen  foliage  ;  in  NitiiatinhM  fiivtniraUe  for  itn  ilevclo|iiiieht 
it  is  a  graceful  ami  ]>i(.-ture:o(ue  [jtiint  ijuite  unlike  any  otlier,  aff<inltn}{  a 
pleasing  contrast  to  it^'  sumnnnUiifjs ;  in  liry  wiiln  the  jicrsistent  older 
leaves  often  become  rusty  bniwii  ami  chaff-like,  imparting  to  the  plant 
an  unhealthy  aspect.  The  monceeious  form  in  most  eonnnon  but  un 
exception  occurs  in  the  grounds  of  the  Right  Hon.  A.  H.  Sinith-lliuTy  at 

*  Brandis,   K..n.-»t  Fli-ni.  /or.  al.  ««/..«. 
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Fota  Island,  near  Cork,  whevQ  there  is  a  male  plant  of  very  attractive 
fi8i)ect  which  differs  from  it  chiefly  in  the  l)ranchlets  l)eing  more  distant 
and  more  elongated,  and  in  the  leaves  ])eing  longer,  narrower,  more  closely 
apjjressed  to  the  stems  and  more  distinctly  glaucous. 

Juniperus  rigida. 

A  small  tree  20 — 25  feet  high  with  spreading  branches  and  pendulous 
or  sul)-j)endulous  branchlets  ;  more  frecpiently  a  low  spreading  bushy  shrub, 
leaves  homomorphic,  persistent  about  three  years,  in  whorls  of  three, 
subulate,  acuminate,  trigonous,  pungent,  0*75 — 1  inch  long,  channelled 
and  marked  with  a  white  stomatiferous  line  on  the  ventral  (upper)  side, 
keeled  and  pale  gi'een  on  the  dorsal  (lower)  side.  Staminate  flowers 
mostly  in  the  axils  of  two-years-old  leaves,  cylindric,  about  0*25  inch 
long,  consisting  of  twelve — eigliteen  stamens  with  a  subnleltoid  connective. 
Fruits  globose,  somewhat  larger  than  those  of  the  common  Juniper, 
blackish  blue  and  glaucous  when  mature  and  containing  three — four  seeds, 

Juuipems  rigida,  Siebold  and  Ziiccarini,  Fl.  Jap.  II.  56,  t.  125  (1842). 
Endlicher,  Synop  Conif.  17.  Carri6re,  Traite  Gomf.  ed.  II.  20  Parlatore, 
I).  C.  Prodr.  XVI  480  Goidon,  Pinet.  ed.  II.  138.  Francliet  and  Savetier,  Enum. 
Plant.  Jap  I.  471.  Beissner,  Xadelholzk.  131.  Mastei-s  ni  Joiini.  Linn.  Soc. 
XVIII.  496  ;  and  Jouin.  R.  Hort.  Soc.  XIV.  214. 

J.  communis,  Tliunberg,  Fl.  Jap.  264  (1784),  not  Linnwus. 

Junipvnis  7'igid(ij  the  Japanese  representative  of  the  common  Jimiper, 
is  generally  distributed  over  the  central  island,  growing  mostly  in  dry 
gravelly  soils ;  it  is  also  more  generally  cultivated  in  Japan  than  any 
other  Juniper.  It  first  became  known  to  science  through  the  Swedish 
botanist  Thunberg  who  mistook  it  for  J.  communis  from  which  it 
<liffers  in  its  longer,  almost  trigonous  leaves  that  are  channelled  on  the 
upper  side  and  in  its  larger  fruits. 

Juniperus  rigida  was  introduce<l  into  British  gardens  by  the  late 
Mr.  John  Gould  Veitch  hi  1861  ;  it  grows  freely  in  most  soils  and 
situations  when  not  crowded  by  other  shrubs,  and  as  a  jdant  for  garden 
decoration  it  is  superior  to  the  common  Juniper. 

Closely  allied  to  JunipeinLs  rUjida  and  ^jerhaps  but  a  local  or  climatic 
form  of  it  is  a  Junij)er  occurring  in  northern  Japan,  of  which  specimens 
are  preserved  in  the  national  herbaria  but  which  is  not  knoAvn  to  be  in 
cultivation,  viz: — 

Juniperus   conferta. 

Parlatore,  D.  C.  Prodr.  XVI.  481.  (Jordon,  Pinet.  ed.  II.  133.  J.  littoralis,' 
Maximowicz  in  Bull,  Acad.  Petersb.  230,  ex  Parlatoi-e,  loc.  cit.  Beissner,  Nadel- 
holzk.  130. 

A  sea-side  plant  originally  discovered  by  the  American  botanical 
explorer,  Charles  Wright,  on  the  sandy  dunes  of  the  Bay  of  Hakodati  and 
afterwards  by  Maximowicz  in  the  same  locality.  As  represented  in 
British  herbaria  it  differs  from  Jitnipertis  rigida  in  its  shorter  leaves 
much  crowded  in  tufts  and  in  its  larger  spherical  fruits;  its  habit  is 
described  as  prostrate  with  long  straggling  branches  and  close-set 
branchlets  clothed  with  grey-green  foliage. 

*  The  Junipencs  littoralis  of  some  gardens  is  a  different  plant  from  tliis,  and  should  he 
referred  to  the  /.  Fseiido-Sabina  of  Fischer  and  M«*yer. 
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Juniperus   Sabina. 

A  shmb  of  verj'  variaMe  habit  and  dimensions  ;  occasionally  arlx)ro.s- 
cent  in  southern  Europe  with  a  straight  erect  trunk  10 — 15  feet  high. 
Branches  spreading  or  ascending,  clothed  with  red-bi*own  bark  that 
peels  off  in  thin  l>ai)ery  flakes  ;  ramification  pseudo  -  distichous. 
Branchlets  relatively  short,  close-set,  jmle  reddish  brown,  the  latest 
formed  teti-astichous,  pinnately  divided  and  falling  off'  the  third  or 
fourth  year.  Leaves  in  decussate  pairs,  glandular ;  on  the  axial 
growths  subulate-oblong,  mucronate,  concrescent  ;  on  the  lateral  herbaceous 
shoots  smaller,  scale-like,  rhomlx)idal,  sub-acute,  closely  imbricated  or 
concrescent,  dull  dark  green.  Staminate  flowera  very  numerous, 
terminal  on  short  lateral  branchlets  of  the  preceding  year,  oval,  pale 
yellow,  consisting  of  alxiut  ten  antliers.  Fruits  small,  solitary,  8ul>- 
globose,  ])lackish  brown  with  a  bluish  glaucescence  when  mature  and 
containing  one — four  seeds. 

Juniperus  Sabina,  Linnteus,  Sp.  Plant.  II.  1039  (1753).  Loudon,  Arb  et  Fnit- 
Brit.  iV.  2499,  with  Hgs.  Endlicher,  Syiiops.  Conif.  22.  Carri^re,  Traite  Conif. 
ed.  II.  23.  Parlatore,  D.  C.  Prodr.  XVI.  483  (exehi.  American  habitat). 
Gordon,  Pinet.  ed.  II.  150  Boisaier,  Fl.  orient.  V.  708.  Willkomm,  Forstl. 
Fl.  ed.  II.  254.  Beissner,  Nadelholzk.  107,  with  figs,  (exchi.  Sil)eria).  Masters  in 
Jouni.    R.    Hort.    Soc.    XIV.  214.      And  many  others. 

Eng.  Savin  Juni^ier.  Fr.  Gen^vrier  Sabine.  Germ.  Gemeiner  Sadcbaum^ 
Gemeiner  Sevenbauni.      Ital.  Sabina. 

var— humUis. 

A  dwarf,  occasionally  prostrate,  shrub  with  numerous  spreading 
branches  and  close-set  ascending  or  erect  branchlets  much  ramified, 
the  latest  formed  shoots  short,  slender,  i)innately  branched  and  clothed 
with  scale-like  leaves  of  a  brighter  green  than  the  common  fonii,  and 
among  which  some  acicular,  pungent,  spreading  leaves  are  sparingly  inter- 
mixed. 

J.  Sabina  humilis,  Endlicher,  Syno^is.  Conif.  23  (in  part).  Beissner,  Nadel- 
holzk. 110.  J.  Sabina  nana,  Cam&re,  Traite  Conif.  ed.  II.  23.  Goi*don,  Pinet. 
ed.  II.  150.     And  others. 

var.— tamariscifolia. 

A  procumbent  or  spreading  shrub,  more  vigorous  in  its  growth  and 
of  larger  dimensions  than  the  variety  humilis.  Leaves  dimorphic ;  on 
the  older  part  of  the  branchlets  in  whorls  of  three,  awl-shap<Hl,  piuigent, 
adnate  at  the  Imse,  free  at  the  tip,  bluisli  or  grey-green  ;  on  tlie  youngcn- 
growths  in  decussate  paii-s,  concrescent,  scale-like  and  bright  given. 
Fruits  smaller   than  in    the  common   form. 

J.  Sabina  tamariscifolia,  Alton  in  Hort.  Kew.  ed.  II.  V.  414  (1813).*  Loudon, 
Arb.  et  Frut.  Brit.  IV.  2499,  with  figs.  Carri^re,  Ti-aite  Conif.  ed.  II.  23. 
Beissner,   Nadelholzk.  110.      And  others. 

var.— variegata. 

Differs  from  the  common  form  in  its  dwarfer  and  denser  habit  and 
in  having  the  tips  of  the  youngest  growths  cream-white  ;  the  plant 
has  thence  a  speckled  and  clieckered  appearance  which  renders  it  a 
useful  subject   for  the  rock-garden. 

J.   Sabina  variegata,   Hort. 

*  Referred  by  Endlicher  to  Juniperus  thurifera  (Linn.). 


190  JUNIPERUS    SPIL^RICA. 

The    Savin   Juniper    is   abundant    on   all   the    mountains   of    central 

Europe   from   tlie  Alps    to    the    Carpathians   and   of    southern   Europe 

from  the  Sierra  Nevada  to  the  Caucasus  ;    its  vertical  range  varies   with 

the   latitude  and  exposition  of  the  localities  from  4,000  to  10,000  feet 

above    sea-level,    frequently     ascending     to     near     the     snow-line     on 

southern   aspects.      It    prefers   dry,   rocky,    sunny   slopes   especially   on 

the    limestone    formations    of    the    Alps    and    (Jarpathians,   where    in 

places     it     covers    large    areas    unmixed    with    any     other    plant  ;    it 

is   also    an    ingredient     of    the    undergrowth    of    the   light    coniferous 

forests   that   form   the   higher   zone  of  arborescent  vegetation  on   these 

mountains.      The    Siberian    habitat    assigned    to   Juniperics    Sahina  by 

Parlatore  and   other  authors  must  be  accepted   with   reserve,  as   it    is 

highly  probable  that  the  J.  daimrica  of  Pallas  and  the  J,  Pseudo-Sabitui 

of    Fischer  and    Meyer,    if    they  are    distinct,    are    the   true   Siberian 

Savins.       The     North    American     Juniper    referred    to     the    common 

Savin   by  Sir  William   Hooker  and   others   is   recognised  in   this    work 

AS   a   species  under   the   name   of   J.  prostrata. 

The  Savin  Juniper  was  introduced  into  British  gardens  at  a  very 
early  date,  as  it  is  mentioned  in  Turner's  "  Names  of  Herbes,"  published 
in  1548.  It  was  fonnerly  murli  more  cultivated  than  at  present, 
especially  during  the  revival  of  horticulture  in  the  late  Stuart  period 
when  the  species  of  evergreen  trees  and  slinibs  available  for  garden 
decoration  were  comparatively  few.  As  an  ornamental  plant  it  is 
surpassed  by  the  varieties  described  above,  and  which  have  nearly 
superseded  it  as  a  garden  plant.  The  variety  humilis  (Xicurs  in  the 
Tyrol,  Camiola  and  other  districts  on  the  Alps  at  and  near  the 
higher  vertical  range  of  the  species  ;  it  is  the  (xreen  Carpet  Juniper 
of  gardens.  The  variety  fafna7'isnfoIia  is  somewhat  vaguely  state<l  to 
occur  wild  on  the  Sierra  Nevada,  in  Sicily,  Greece  and  other  places  ; 
it  appears  to  have  been  recognised  at  a  very  early  period  ;  as  seen  in 
British  f^rdens  it  is  usually  prostrate  and  easily  distinguished  by  its 
dimorphic  foliiige.  To  this  variety  Carri^re  and  Beissner  have  referre<l 
the  JunipetuLS  JSabinovIes  of  Crrisebach,*  but  this  plant  is  still  an 
enigma   to    botanists. 

Juniperus   sphaBiica. 

A  tree  of  the  habit  and  aspect  of  Junipei'us  chinensis,  attaining  a 
height  of  30 — 40  feet  with  a  rather  slender  trunk  covered  with  dark 
brown  bark  that  peels  oft  in  longitudinal  shreds  exposing  a  reddish 
brown  inner  cortex.  Brancln^s  short,  spreading  or  ascending,  much 
ramified  towards  the  extremities.  Branchlets  w^ith  tetrastichous  ramifi- 
cation, the  youngest  shoots  slender,  four-angled  and  piimately  divided. 
I^reaves  homomorphic  (?),  scale-like,  in  decussate  pairs,  ovate,  obtuse, 
concrescent,  dark  green  with  a  small  circular  pit  on  the  back.  Staminate 
flowers  not  seen.  Fruits  spherical,  nearly  0-4  inch  in  diameter, 
blackish  violet-blue,  composed  of  six  concrescent  scales  each  with  short 
apiculus   and   enclosing  three  (?)  seeds. 

*  Specilegium  Florae  Rumelica  et  Bythinic«,  Vol.  II.   p.  362. 
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Jimipenis  sphierica,  Lindley  in  Paxton's  Flower  Gardeu,  I.  58,  with  fie.  vl850\ 
Carri^re,  Traite  Conif.  ed.  il.  32  Parlatore,  D.  C.  Prodr.  XVI.  488.  Beissner, 
Nadelholzk.  121.     Masters  in  Journ.  R.  Hort.  Soc    XIV.  215. 

This  Juniper,  rarely  seen  except  in  Botanic  gardens,  was  intro- 
duced by  Fortune  in  1846  from  China,  but  nothing  more  appears  to 
be  known  of  its  habitat.  The  species,  if  species  it  is,  is  said  to  be 
monoecious  and  thence  differs  in  that  respect  fix)m  Junij)€ri(s 
chinensis  and  also  in  its  fruits  which  are  almost  twice  as  large.  A 
Juniper  mentioned  by  Loudon  under  the  name  of  J,  chUicyisis 
Smithii,  and  another  described  in  the  former  edition  of  tliis  Manual  as 
J,    Shejypardi   have   been    referred   to   J.    sphwrim   by    some   authoi*s. 

Juniperus   taxifolia. 

In  Great  BritJiin,  a  sub-fastigiate  tree  15  —  20  feet  high  with  a 
trunk  ^ — 12  inches  in  diameter  covered  with  thin  I'eddish  brown  bark 
peeling  off  in  oblong  flakes.  Primary  and  secondary  bmnches  ascending 
and  nearly  jmrallel  with  the  tnmk,  the  latter  nmch  ramified.  Branchlets 
slender,  12 — 18  inches  long,  quiti^  j)endulou.s,  with  orange-brown  bark, 
the  youngest  shcM:»ts  angiilate,  pale  green.  Leaves  persistent  two — three 
years,  in  whorls  of  three,  acicular,  acuminate  with  a  cartilaginous  tip, 
0*25  —  0*75  inch  long,  with  two  white  stoinatiferous  bands  on  the 
ventral  side,  gi-ass-green  ami  keeled  on  the  doi-sal  side.  Staminate 
flowers   and    fruits    not    seen. 

Juniperus  taxifolia,  Hooker  and  Amott,  Beechey's  Voy.  271  (1841).  Endlicher, 
Svnopa.  Conif.  17.  Carri^re,  Traits  Conif.  ed  II.  21  Parlatore,  D.  C.  Prodr. 
Xvl.  418.  Beissner,  Nadelholzk.  131.  Mastera  in  Journ.  R.  Hort  Soc.  XIV. 
215. 

J.  oblonga  pendula,  Hoi*t. 

The  Juniper  described  above  is  cultivated  in  many  gardens  under 
the  name  of  Juniperus  oblonga  pendida,  an  unauthentic  name  implying 
a  connection  with  the  Caucasian  J.  obloiu/a  of  Bicberstein,  long  since 
recognised  as  a  geographical  variety  of  J.  communis,  but  from  this 
it  is  specifically  distinct.  It  is  believed  to  have  been  introduced 
from  China  by  Fortune  about  the  year  1856,  and  was  afterwards 
distributed  from  Osborne's  nursery  at  Fulham  under  its  garden 
name. 

Juniperus  thurifera. 

A  low  or  medium-sized  tree  of  columnar  or  sub-pyramidal  outline, 
in  places  attaining  a  height  of  35 — 40  feet  with  a  trunk  covered  with 
greyish  white  bark  ;  sometimes  a  shrub  with  spreading  or  ascending 
branches.  Secondary  and  ternary  branches  much  ramified ;  branchlets 
slender,  short  and  pinnately  divided.  Leaves  dimorphic  ;  on  young 
plants  and  vigorous  shoots  of  older  ones,  in  whorls  of  three,  acicular, 
pungent  and  spreading ;  *  on  adult  plants  always  squamiform,  in 
decussate   pairs,    concrescent  with  or   adnate  to   the    stem  ;    on   the   axial 

•  This  form  is  rarely  seen  on  plants  growing  in   Great  Britain. 
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fjrowtlis  111 !■(;■■  !■  ami  often  fi-ei'  at  tlm  ajMix,  slaucoiis  bluish  ntceo. 
Sljiiniuate  flowers  not  seen.  Fruits  amall,  j;lobo8eH>v(iitl,  dark  bri>»-iiish 
violet  with  a  glaucous  Itlixiin. 

JunineruB   thurifen,   Liniueus,    Sp.    Plant.    II.   1039   (1753).       Loudon.  Arli.    et 
Frat.    Biit.     IV.    2503,    with    lig.       Carrier*,    Traiti   Coiiif.    ed.    II.    34    (exclu. 
localities,  except  Si*in].      Parlatore,    D.    C.    Prodr.    XVI.    487.      Cordon.    Pinet. 
ed.    II.    153.      Beisiner,    Nadelliotzk.    117.       Muatera   in   Joiini.    K.    Hort.    Soc. 
XIV.  '215. 
J.    hispanica,   Miller,    Diet.   ed.    VIII.    ITo.    13   (1769). 
J,  aabinoides,  Griaebacli,  e\  Endlieher.  Synops.  Conif.  ^3  (exclu.  loc). 
J.  cinerea,  Canie™,  Trait*  Conif.  ed.  II.  35.     And  others. 

Eng.    Spanish  Juni|>er,   Inceiue   Juniper.      Fr.   Geii^vrirr   |iorte-jiicrna.      Gemi. 
Weihrani'li-SadfbauLii.     Ital.  Ginepro  jiiceiiao. 

Jiiiiipents  ihi'rifcra  hits  a  limite<l  geographical  range  in  the  western 
Mediten-anean  region,  from  Cape 
St.  Vincent  in  Portugal  eastwards 
to  the  Sierm  Nevada  in  Spain 
where  it  ascends  to  3,500  feet ; 
also  along  the  coast  range  of 
Morocco  and  Algiers.  It  was 
cultivated  by  Miller  in  the 
Chelsea  garden  in  17J>2,  and 
was  pi-oWbly  introduced  I»y  iiinL 
Although  so  long  cultivated 
in  this  country,  Gonlon's  luwer- 
tion  that  the  Spanish  Juniper 
is  "  quite  hardy "  must  be 
accepted  with  reserve,  as  it  is 
only  in  warm  and  sheltered 
situations  that  it  occasionally 
attains  a  height  of  20  to  25 
feet  ;  in  its  young  state  it 
Fig.  M.    j«>Kiper«>  tkorifin.  lias    a    slcuder    columnar     out- 

line but  often  tapering  to  a 
sharp  jwint ;  as  such  with  its  very  distinct,  grey-green  folia^,  it  is 
a   very    ornamental    plant   for    a   &]}o\,   |)rotected   from  severe   frosts. 

Juniperus  virginiana. 

A  tret.'  of  Viiriable  sizo  and  hiiliit  ;  at  \U  griiateat  duvelnpinent 
100  feet  high  witli  a  straight  trunk  3—4  iwi  in  diameter  near  the 
ground  ;  usuaUy  uiueh  smaller  and  averaging  -10  —  50  feet  high  ;  in 
places  retluced  to  a  low  bushy  shrub.  Itark  of  trunk  thin,  light 
brown  tinged  with  red  and  sei>anited  into  long  narrow  scales  fringed 
on  the  maiguis."  liianches  slender,  usually  horizontal,  hut  often 
ascending,  e9|)ei'iallj-  in  the  young  state  of  the  tree  ;  w-comlury  brancbea 
slender   with  smooth  chestnut-bi-own   liark  ;    ruunfication  of  the  bianchlete 

•  Ex   Silva  of  North  America,  Vol.  X.  p.  93. 
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mostly  pseudo-distichous  and  alternate,  of  the  herbaceous  shoots  often 
tetrastichous  (four-ranked),  verj'  short  and  four-angled.  Leaves  dimorphic ; 
on  the  axial  shoots  and  on  young  trees  in  whorls  of  three,  acicular 
or  linear-lanceolate,  acuminate,  adnate  at  the  base,  free  at  the  apex, 
changing  to  reddish  brown  or  grey  and  becoming  effete  in  the  third 
year  ;  on  adult  trees  small,  scale-like,  in  decussate  pairs,  ovate,  acute, 
imbricated  or  concrescent,  light  green  changing  to  russet-brown  on 
pollen-bearing  trees,  grt^en  or  glaucescent  on  fruit-bearing  trees  ;  on 
young  plants  larger  and  changhig  to  dull  violet-brown  in  winter. 
Flowers  dioecious,  less  commonly  monoecious,  the  staminate  flowers  about  an 
eighth  of  an  inch  long  composed  of  eight — ten  stamens.  Fruits  produced 
on  the  ends  of  short  lateral  shoots  of  the  preceding  year,  sub-globose, 
0*25  inch  in  diameter,  dark  blue-purple  covered  with  a  whitish  glaucous 
bloom,   and   ripening   the  first   season. 

Junii)enis  virginiana,  Linnreus,  Sp.  Plant.  II.  1039  (1753).  Michaiix,  Hist.  Arbr. 
Amer.  III.  42,  t.  5  (1813).  L  C.  Richard,  M^m.  but  les  Conif.  37  (1826). 
Loudon,  Arb.  et  Frut.  Brit.  IV.  2495,  with  figs  (1838).  Endlicher,  Synops.- 
Conif.  27  (1847).  Carriere,  Traite  Conif.  ed.  II.  43.  Parlatore,  D.  C. 
Prodr.  XVI.  488.  Hoodies,  Evergreens,  291.  Goi-don,  Pinet.  ed.  II.  154.  Beissner, 
Nadelholzk.  122,  with  fim  Masters  in  Joum.  R.  Hort.  Soc.  XIV.  215.  Sargent 
in  Garden  and  Forest,  V  III  61  ;  and  Silva  N.  Amer.  X.  93,  t.  52.  And  many 
others. 

Eng.  and  Amer,  Red  Cedar.  Fr  C^dre  de  Virginie.  Germ.  Virginischer  Sade- 
baiim.     Ital.  Cedro  della  Virginia. 

VarieticH  (listhujuished  chiefly   by   Imhit. 

var.— Bedfordiana. 

In  Great  Britain  a  dense  much-l)i*anched  low  tree  of  columnar  habit, 
with  slender  elongated  pendulous  or  reflexed  branchlets  clothed  with 
bright  green  acicuhir  leaves  with  a  grey  stomatiferous  line  on  the  ventral 
side.* 

J.  virginiana  Bedfoi-diana,  Parlatoi-e,  D.  C.  Prodr.  XVI.  489.  J.  virginiana 
harbadensis,  Gordon,  Pinet.  ed.  II.  155.  J.  gracilis,  Endlicher,  Synops.  Conif. 
31.     J.   Bedfordiana,  Hort      And  otliers. 

var. — dumosa. 

A  shrub  with  short,  clovse-set,  ascending  branches,  and  with  a  rounded 
top.  Leaves  dimorphic,  for  tlie  most  part  acicular,  spreading,  bluish 
green  above  ;    on   the    herbaceous  shoots    scale-like   and  briglit  green. 

J.  virginiana  dmuosa,  Camfere,  Traits  Conif.  ed.  II.  46.  Goidon,  Pinet.  ed.  II. 
156.       Beissner,  Nadelholzk.  126. 

var.— pendula. 

Several  pendulous  forms  are  described  by  different  autlioi*s.  According 
to  Gordon  three  such  are  to  Ix)  found  in  British  gai-dens  diflering 
more  or  less  in  the  manner  and  degree  of  pendulosity  and  in  the 
colour  of  the  foliage.  They  ai*e  thus  distinguished  : — One  has  spreadin^^ 
branches  and   pendulous    branchlets    clothed    with   scale-like    leaves    only, 

*  This  is  one  of  the  most  beautiful    of  Junipers,  but  unfortunately    too   tender   for  the 
climate  of  Great  Britain  generally.       Although   long  cultivated   in   this  country  its   origin  . 
is  obscure  ;   there  is  strong  eWdeuce  in  sujjport  of  an  hyi>othesis  that  it  is  the  Junii)er  of  the 
Gulf  States  and  some  of  the  West  India  Islands,  and  tnence  the  ./.  fHirb(i(ff)ms  of  Linnreus 
and  si)ecifically  distinct  from  J.  virginwnn. 

o 
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and  producing  only  staminate  flowers.  A  second  fonu  has  long  and 
slender  primary  branches  that  with  their  appendages  are  more  or  less 
pendulous  ;  this  was  known  in  some  gardens  as  Chamberlayne's  Weeping 
Red  Cedar.  A  third  has  elongated  pendulous  branchlets  clothed  with 
bright  green  scale-like  leaves  ;  it  is  the  handsomest  of  the  three,  and 
the  only  one  generally  cultivated  at  the  present  time. 

J.  virginiana  pendula,  Carrifere,  Traits  Conif.  ed.  II.  46.  Gordon,  Pinet  ed.  11. 
1.56.  Beissner,  Nadelholzk.  125.  J.  virginiaua  pendula  viridis,  Hort.  J.  vii^gin- 
iana  Chamberlaynei,  Hort.     J.  virginiana  Sniithii,  Hort     And  others. 

vapT.— Schottii. 

A  narrowly  pyramidal  or  colunmar  tree  of  smaller  dimensions  and  denser 
habit  than  the  common  form  ;  the  younger  branchlets  are  shorter,  more 
crowded  and  clothed  with  scale-like  foliage  of  a  remarkably  bright 
green  colour. 

J.  virjginiana  Schottii,  Gordon,  Pinet  ed.  II.  157.  Beissner,  Nadelholzk.  126. 
J.  virginiana  viridis,  Hort. 

var.— tripartita. 

A  low,  spreading  shrub  with  the  habit  of  the  common  Savin ;  branches 
and  branchlets  much  ramified  and  clothed  with  acicular  leaves  only 
that  have  a  bluish  green  tint  caused  by  the  apparent  blending  of  the 
glaucous   stomatiferous   lines   with   the    green  surface. 

J.  virginiana  tripartita,  Gordon. 

Varieties  distinguished  by  the  colour*  of  the  foliage. 

var. — albo-variegata  (syn.  cUba  spicaj. 

This  has  many  of  the  youngest  growths  and  leaves  cream-  or  yeUowisli 
white  interspersed  among  the  green  branchlets  and  which  change  to 
pale  green  in    the    following   season. 

var. — aureo  -  variegata. 

In  this  variety  many  of  the  young  growths  are  yellow ;  the  variega- 
tion is  sometimes  unequally  distributed  over  the  plant. 

var.— elegans. 

Branchlets  slender  and  elongated,  clothed  with  acicular  foliage  and 
having    many    of  .  the   youngest  lateral  growths  light  yellow. 

var. — ^glauca  (syn.  argerUea). 

In  this  variety  the  whole  of  the  youngest  growths  and  their  foliage 
are  of  almost  silvery  whiteness,  which  changes  to  pale  glaucous  green  in 
winter. 

var.— Triomphe  d'Angers. 

The  greater  portion  of  all  the  terminal  growths  ci'eam-white,  affording 
a    strong  contrast   to   the   dark   bluish    green  of    the    older  foliage. 

Besides  the  varieties  described  above,  a  large  number  of  others  which 
have  originated  in  the  seed-beds  of  British  and  continental  nurseries 
have  received  distinguishing  names  ;  it  is,  however,  doubtful  whether 
many  of  them  can  now  be  identified,  as  seminal  varieties  frequently 
lose   their  distinctive   character   with  age. 


JUNIPERUS     VIRGIXIAXA.  195 

The  geographical  range  of  Juniperus  virginiuna  is  one  of  the  most 
extensive  of  the  genus  ;  it  may  be  stated  in  genei'al  terms  to 
extend  in  a  meridional  direction  from  the  great  lakes  of  North 
America  and  westwards  of  them  from  about  the  50th  parallel  to 
the  Gulf  States  and  Florida,  and  longitudinally  from  the  Atlantic 
coast  to  the  Rocky  Mountains ;  and  even  crossing  these  at  its 
northern  limit,  it  spreads  through  southern  Columbia  to  Vancouver's 
Island.  Within  this  area  occur  the  most  diverse  phases  of  climate, 
from  the  sub-arctic  winters  of  Xova  Scotia  and  the  Lake  region  to 
the  tropical  summers  of  the  Gulf  States  ;  from  the  arid  plains  of 
Utah  and  Nevada  where  the  annual  rainfall  rarely  reaches  ten  inches 
to  the  low-lying  tracts  of  the  south-eastern  States  where  it  often 
exceeds  sixty  inches.  It  is  not  surprising,  therefore,  that  growing 
spontaneously  over  half  the  North  American  continent,  in  widely  different 
soils,  situations  and  aspects  and  also  under  extreme  conditions  of 
climate,  that  Janiperus  virf/iniaym  should  be  one  of  the  most  variable 
of  Conifers  as  regards  habit  and  dimensions.  In  the  Atlantic  States 
it  is  usually  scattered  over  dry  slopes  and  rocky  ridges  ;  on  the 
coast  often  stunted  and  with  short  tough  branches  that  resist 
the  fiercest  gales  ;  further  inland,  as  in  Kentucky,  Tennessee  and 
adjacent  States,  it  is  a  medium-sized  tree  covering  large  areas  with 
nearly  pure  forests  ;  in  the  humid  and  hot  climate  of  the  eastern 
Gulf  States  it  attains  its  greatest  dimensions,  becoming  a  tall  wide- 
topped  tree  of  very  elegant  aspect  ;  towards  its  western  limits  and 
on  the  Rocky  Mountains  it  is  often  reduced  to  a  low  bushy 
shrub.* 

According  to  Aitout  Junipe/iis  virginiana  was  cultivated  by  Evelyn 
prior  to  1664,  the  date  of  publication  of  the  first  edition  of  the  "Sylva"; 
it  was  thence  one  of  the  first  American  trees  introduced  into  British 
gaj-dens.  Since  that  period  it  has  been  in  constant  use  for  ornamental 
planting,  and  j)rior  to  the  discovery  and  introduction  of  the  north-west 
American  and  east  Asiatic  Cupressinese,  much  more  extensively  than  at 
present.  Its  average  growth  in  Great  Britain  is  not  more  than  from 
10  to  15  feet  in  the  first  ten  years  from  the  seed,  and  the  average  height 
attained  by  it  is  rarely  more  than  30  to  40  feet,  so  that  the  tree  does  not 
often  attain  a  timber-like  size  except  in  deep  rich  soils  that  could  be 
more  profitably  cropped  with  other  vegetation.  Under  cultivation  the 
Red  Cedar  is  *  very  polymorphous,  of  which  every  seed  bed  furnishes 
abundant  instances,  but  the  peculiar  form  which  characterises  individuals 
frequently  disappears  with  age.  M.  Carri^re  was  of  opinion  that  this 
variation   is   an   effect  of   the   sexuality  of  the  plants,  and  certainly  there 

*  Silva  of  North  America,  X.  94.  Professor  Sargent  has  since  se^iarated  the  Junipers 
of  the  Rocky  Mountains  and  of  the  Gulf  States  from  Juniper  as  virginiana,  constituting 
the  former  a  new  species  under  the  name  of  J,  Scopulorma  and  referring  the  latter  to 
the  Linneau  J,    harhadensis, 

t  Hortu«  Kewensis,  ed.   II.  Vol.  V.   p.  414. 
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are  facts  that  can  ho  achUictMl  in  support  of  that  hypothesis,*  for 
example — the  mah'  trees  (at  least  \i\i  to  25  or  30  yeai-s)  may  be  always 
recognised  by  their  primary  braiieh(.'s  s])reading  liorizontally  and  by  the 
elongated  branchlets  clothed  with  sciile-like  leaves  which  in  winter  have 
a  russet-brown  tint  quite  ^leculiar  to  this  form.  The  female  ti'ees  have 
also  spreading  branches  ])ut  witli  more  lax  ramification  than  the  males ; 
the  foliage  is  at  fii-st  ilimoq^hic  but  the  acicular  leaves  disapi)ear  in  time 
and  the  scale-like  foliage  is  of  a  decided  gi-een  tint,  mrely  glaucous, 
throughout  the  year.  Monoecious  trees  ai-e  fairly  intermediate,  generally 
of  columnar  or  sub-fastigiate  hal)it  up  to  25 — 30  years,  witli  dimori)luc 
foliage  while  the  trees  ai*e  relatively  young  ;  in  some  instiiiu^es  the  fruit 
is  borne  on  a  single  branch  or  on  a  very  few  branches,  and  in  othei-s 
the  staminate  flowers  are  restricted  to  one  or  to  a  very  few  branches, 
whilst  l)etween  these  extremes  every  possil^le  gradation  occurs,  and  every 
such  variation  is  usually  accomi)anied  by  a  greater  or  less  variation  in 
habit. 

The  wood  of  the  Red  Cedar  is  one  of  the  most  valuable  of  the  forest 
products  of  North  America.  Its  use  in  the  manufactun^  of  "  cedar 
pencils  "  is  well  known ;  its  resistance  to  decay  by  water  is  so  great  that 
no  better  wood  can  be  found  for  fencing-posts  and  railway  ties,  door- 
sills  and  other  purposes  in  which  wood-work  is  in  contact  with  the  soil. 
Moths  flee  from  its  pungent  odour,  and  a  chest  or  closet  lined  with  this 
wood  afFoixls  an  efficient  proti^ction  against  their  inroads.  From  the 
waste  of  pencil  factories,  a  kind  of  pai)er  is  manufactuivd  that  has  l>een 
fountl  useful  for  underlaying  carpets  and  for  wrapping  w(»ols,  furs  an<l 
'other  articles  liable  to  l)e  injured  by  moths. 

FITZEOYA. 

Hooker  fil  in  Hot.  Mag.  sub.  t.  4616  (18.51).       Parlatore,  D.  C.  Prodr.   XVI.   463  (1868) 
Benthani  and  Hooker,  Geii.  Plant.  III.  425  (1881).     Eichler  in  Engler  and  Prantl,  Xat.   Pfl. 
Fam.  95  (1887).      Mastei-s  in  Journ.   Linn.  Soc.  XXX.  17  (1893)  ;   and  including  Diselma^ 
Hooker  fil,  Fl.  Tasnian.  I.  353,  t.  98. 

A  genus  of  evergreen  trees  or  shrubs,  including  two  species  which 
have  their  homes  in  two  regions  remote  from  each  other — one,  the  type,, 
in  the  extreme  south  of  South  America  and  the  other  in  the  island  of 
Tasmania.  From  a  scientific  standpoint,  the  genus  is  a  highly 
interesting  one,  both  in  respect  of  the  geographical  position  of  the 
species  and  the  structure  of  tlie  fruit ,  by  which  it  is  chiefly 
distinguished  from  the  other  Cupressinea.\ 

The  essential  characters  are  : — 

Flowers    dioecious.       8taminat<*    flowers    small,     solitiiry    and    t<»rmiual 
Anthei-s  four — eight,    shortly   stipitate    with    a    peltatt^  ])roadly    ovat-e    or 
sub-orbicular  connective  bearing  two — four  anther  cells. 

*  II  y  a  des  individus  exclusivement  males,  d'autres  excluaivement  feniellea,  et  d'autrea 
enfin  qui,  a  des  degr^s  ditferents,  jwrtent  les  deux  sexes.  Ce  qui  est  encore  i\  renianiuer, 
c'est  que  ces  caract^res  agissent  sur  le  faeies  et  qu'elles  donuent  souvent  aux  plantes  un 
aspect  imrticulier.  Cette  i>artieularite,  (]ui  pi-oljablenient  s'aiiplique  a  d'autres  esi)^es  de 
Juuiperus,  pourrait,  i>eut-eti'e,  exi>Uquei'  la  multiplicity  qu'on  a  faite  d'esp&ces  qui,  pour 
beaucoup,  ne  sont  probablement  <pie  des  fonnes  d'uu  seul  type. — TraiU  Giiv6rcU  des  Coni/eres^ 
ed.  II.  p.  47. 
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() Villiferous  flowca-s  also  small,  solitary  and  terminal,  composed  of 
two — four  pairs  of  scales  of  which  the  two  ui)permost  and  largest  bear 
two — three  orthotropous  (erect)  ovules. 

Strobiles  small,  globose ;  scales  sub-ligneous,  persistent,  the  two  upper- 
most pairs  alone  fertile  and  bearing  two — tliree  winged  seeds. 

The  vegetative  organs  are  sufficiently  described  under  each  species. 

The  genus  is  named  in  compliment  to  Captain  Fitzroy,  commander 
of  H.M.  surveying  ship  "  Beagle,"  during  the  voyage  of  which 
^18:>>1 — 1836)  the  type  species  was  discovered.* 

Fitzroya   Archeri. 

A  low  tree  with  a  trunk  sometimes  15 — 18  inches  in  diameter;  more 
frecpiently  a  much-branched  erect  shrub  5 — 12  feet  high.  Branches 
numerous  with  dark  chestnut-brown  ])ark  and  tetrastichous  (four-ranked) 
ramitication  ;  brancJilets  slender,  four-angled  and  similarly  ramified. 
Li'aves  small,  scale-like,  in  decussate  paii-s,  ovate-triangular,  obtuse, 
strongly  keeled  at  the  back,  concrescent  or  closely  imbricated,  dark 
given  with  a  white  stomatiferous  line  on  ejich  side  of  the  keel  ; 
somewhat  larger  on  the  axial  growths,  more  acute,  free  at  the  apex 
and  becoming  effete  in  the  third  or  fourth  year.  Staminate  flowers 
<-om})osed  of  six — eight  anthers  in  decussate  pairs.  O villiferous  flowers 
Consisting  of  four  scales  in  opposite  pairs,  of  which  the  smaller  outer 
pair  are  sterile  and  the  larger  inner  pair  each  bears  two  orthotropous 
ovules. 

Fitzroya  Archeri,  Beutham  in  Gen.  Plant  III.  425  (1881).  Eichler  m  Engler 
and  Prantl,  Nat.  Ptt.  Fam.  95. 

Diselma  Archeri,  Hooker  fil,  Fl.  Tasman.  I.  353,  t.  98  (1860).  Carriere,  Traits 
Conif.  ed.  II.  84.      Parlatore,  D.  C.  Prodr.  XVI.  462.     And  othere. 

This,  the   Tasmanian   species,    has   a   very   restricted   habitat    around 

Lake  St.  Clair  and  on  the  western  mountains  which  it  ascends  to  the 

summit,    about  4,500   feet   above  the   level  of   the  neighbouring   ocean. 

It   was    first    described    as    a    mono ty pic    genus    under    the    name    of 

Diselma,   but   afterwards  joined   with    the   South   American   species   by 

Mr.   Bentham   on  the   ground  that  the  essential  characters  of  the  two 

are  the  same. 

Fitzroya  Arclieri  has  long  been  cultivated  in  the  Temperate  House 
in  the  Royal  (rardens  at  Kew,  but  no  experience  of  it  in  the  open 
ground  in  this  country  is  recorded.  As  it  is  associated  in  its  native 
island  with  Athrotaxi«  f'ujyrensoif.Iett  it  might  be  expected  to  prove 
iis  hardy  as  that  s})ecies.  It  is  named  in  compliment  to  the  late 
Mr.  William  Archer  of  Cheshunt^  who  resided  upwards  of  ten 
yeai*s  in  Tasmania,  during  which  he  sedulously  investigated  the 
lx3tiuiy    of    the     district    surrounding    his     property.       He    returned    to 

*  The  voyage  of  the  "Beagle"  will  he  ever  memorable  in  the  annals  of  science.  The 
vessel  was  disi)atched  by  the  British  Government  "  to  complete  the  survey  of  Patagonia 
and  Tieri-a  del  Fuego,  to  survey  the  shores  of  Chile,  Peru  and  of  some  islands  in  the 
Pacific  and  to  carry  a  chain  chronometrical  measurement  round  the  world."  Mr.  Charles 
Danvin  was  invited  to  accomi»any  the  exiKjdition,  an  invitation  which  he  accepted  ;  and 
duiing  the  long  voyage  was  commenced  the  series  of  profound  researches  which  ultimately 
made  a  peniiauent  impress  on  biological  science. 
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Eiiglaiul  in  1857  with  an  excellent  herbarium,  copious  notes,  analyscis 
and  drawings ;  with  thest',  and  by  means  of  the  accurate  information 
he  possessed  of  the  vegetiition  of  the  island,  he  rendered  vahiable 
assistance  to  Sir  Joseph  Hooker  in  the  compihition  of  the  "  Flora 
of  Tasmania,"  l)esides  defraying  a  large  portion  of  the  expense  of  the 
illustrations.* 


Fitzroya   patagonica. 

A  dioecious  tree  of  variable  dimensions ;  at  its  gi*eatest  develoimient 
on  the  western  sloi)es  of  the  Andes  of  soutliern  Chile,  with  a  ti-unk 
80 — 100  or  moi-e  feet  high,  covered  with  deeply  fuiTowed,  fibrous  bark 
3  inches  thick ;  at  its  highest  vertical  limit,  a  small  much  branched 
shrub.  In  Great  Britiiin,  a  low  tree  or  shrub  of  irregidar  outlme  ;  tlie 
arborescent  form  with  a  trunk  9  — 12  inches  in  diameter  covered 
with  pale  reddish  brown  bark  fissured  longitudinally  into  narrow  plates^ 
and  exposing  a  dark  inner  cortex.  Primary  liranches  unetiual  in  length 
and  thickness,  and  very  irregularly  mmified.  Branchlets  flexible^ 
obscurely  tetrastichous,  the  youngest  shoots  decurved,  and  often  piimately 
divided.  Leaves  in  decussate  pairs,  persistent  several  yeai-s,  but  Ijecommg 
effete  in  the  third  or  fourth  sea^son,  narrowly  ovate-oblong  or  spathulate 
oblong,  mucronate,  more  or  less  indjricateil,  dark  green  and  concave 
above,  keeled  on  the  back  and  with  two  whiti^  stomatiferous  lines. 
Staminate  flowei-s  not  seen.  Strobihvs  on  short  lateral  shoots  of  the 
preceding  year,  globose,  composed  of  three  decussate  jiairs  of 
scales,  each  with  a  prominent  compressed  umbo  on  the  outer  side,  the 
largest  upi)ermost  pair  fertile,  each  bearing  three  seeds  or  fewer  by 
abortion. 

Fitzroya  patagonica,  Hooker  til,  ex.  Hooker  AV.  in  Bot.  Mag.  sub  t.  4616  (1851). 
Liiidley  in  Paxton'a  Fl.  Card.  II.  147.  Gay,  Fl.  Chil  V.  411.  Van  Houtte,  Flore 
des  SeiTcs,  VII.  130,  with  tig  Carriere,  Traite  Conif.  ed.  II.  463.  Gordon,  Piuet- 
ed.  II.  115.      Mastei-8  in  Journ.  R.  Hort.  Soc.  XIV.  219. 

The  geographical  range   of  Fitzroya  2>^tayonu'a  on  the  South  American 

continent  has   not  yet   been   clearly  ascertained ;    so   far   as   at   present 

known,  its  northern  limit  may  be  placed  at  about  the  40th  parallel  of 

south   latitude  whence  it   spreads   southwards   along   the   Andes   to  the 

Straits  of  Magellan.      It   is  very  abundant   on   the   l)rows  of    the  hills 

around   Valdivia   where   it   ascends   to  1,500   feet   elevation,   and  where 

its   tall   columnar   stems    are   visible   from   a   great   distance,  f     It   was 

introduced   from  this  locality  by  the  Veitchian   firm     in   1849  through 

William   Lol)b. 

Although  Fitzroya  patatjfmu'a  has  been  in  cultivation  half-ti-centurj' 
and  hai5  proved  (jnite  hardy,  it  cannot  be  regaixled  as  a  satisfactoiy 
subject  for  British  gardens.  In  the  most  favourable  localities  as  in 
Devon  and  Cornwall,  its  growth  is  slow,  and  when  left  to  itself  it 
often   forms   a    multiplicity   of   leader   shoots,    none   of    which   gi'ow    more 

*  Flora  of  Tasmania,  Introduction,  p.  127. 

t  Richai-d  Pearce  in  lit. ,  who  affirmed  that  it  is  the  Fitzroya  which  supplies  the  valuable 
Alerze  timber  of  the  Chilians,  not  LihocnPnis  tetragona.  as  stated  by  most  authors. 
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than  a  few  inches  in  a  single  season ;  the  branches  are  for  the  most 
part  irregularly  developed  and  impart  an  unsymmetrical  habit  to  the 
tree  unless  occasionally  pruned.*  It  is  worthy  of  remark  that  none 
of  the  Fitzroyas  (Chilian  sj^ecies)  growing  in  Great  Britain  so  far  as 
they  have  iDeen  observed,  produce  staminate  flowers,  but  ovuliferous 
strobiles  are  produced  in  great  profusion  from  an  early  age  of  the 
tree. 

CUPEESSUS. 

Limijeiis.  8p.  Plant.  II.  1002  (1763).  Endlicher,  Synops.  Conif.  55  (1847).  Parlatore, 
D,  C.  Prodr.  XVI.  467  (1868).  Bentham  and  Hooker,  Gen.  Plant.  III.  427  (1881). 
Eichler  in  Engler  and  Prantl,  Nat.  Pfl.  Fam.  99  (1887).  Masters  in  Jouni.  Linn.  Soc. 
XXXI.  325  (1896).  Including  Chamjecyparis,  Spach,  Hist.  Nat  Veg.  Phan.  XI.  329  (1842); 
and  Retinispora,  Siebold  and  Zuccarini,  Fl.  Jap.  II.  42  {genv^  fcUsum), 

The  genus  Cupressus  includes  some  of  the  most  beautiful  and 
interesting  trees  in  Nature,  and  as  the  majority  of  the  species  are 
more  or  less  hardy  in  Great  Britain  their  value  as  subjects  for 
garden  decoration  is  very  great,  a  value  greatly  enhanced  by  the 
numerous  abnormities  into  which  many  of  them  have  diverged  under 
cultivation,  and  which  has  resulted  in  the  "  fixing "  of  forms  of  very 
distinct  habit  and  aspect  originating  from  the  same  species.  The 
most  remarkable  instances  of  polymorphism  occur  in  Cupressus 
Lawsmiiana,  C.  obtusa  and  C.  pisifeiu,  of  which  it  may  be  remarked 
that  the  abnormities  of  the  one  for  the  most  part  simulate  those 
of  the  others,  thus  affording  evidence  of  order  and  method  in  the 
production  of  an  apparently  inexplicable  diversity  of  forms.! 

The  genus  in  its  extent  and  circumscription  as  here  understood,  is 
the  same  as  in  the  monograph  elaborated  by  Dr.  Maxwell  Mastei^ 
in  the  "Journal  of  the  Linnean  Society,"  loc.  cit.  supra.  The  essential 
characters  are  : — 

Flowers  monoecious.  Staiuiiiate  flowers  terminal  on  short  branchlets 
of  the  [)receding  year.  Stamens  numerous,  in  decussate  pairs  with 
short  filaments  and  orbicular  or  sub-peltate  connectives  bearing  two — six 
anther  cells. 

Seminiferous  cones  (strobiles)  composed  of  eight — ten  scales  thickened 
at  the  apex  or  exposed  side  into  a  peltate  expansion  and  bearing 
beneath   it   tw^o — seven   or   more  seeds  in   one — two   series. 

*  Among  the  largest  specimens  known  to  the  author  is  one  at  Killertou  in  South  Devon 
over  25  feet  high  ;  one  at  Upcott,  near  Barnstaple,  of  nearly  the  same  dimensions  ;  one  at 
Fota  Island,  near  Cork,  in  which  the  terminal  growths  are  much  elongated  and  elegantly 
pendulous ;  and  one  at  Kilmacurragh,  Co.  Wicklow,  which  has  taken  the  form  of  a  dense 
rounded  shnib  12  feet  in  diameter.  Tliere  is  also  one  at  Belsay  in  Northuml^erland  over 
20  feet  high  growing  on  sandstone  quarry  refuse,  which  has  been  watched  and  supernumerary 
leaders  pruned  off  whenever  they  have  ap^ieared.  The  failure  of  the  Fitzroya  to  grow  satis- 
factorily in  this  country  is  doubtless  due  to  climatic  causes  similar  to  those  which  affect 
Saxegothcea  coiispiciia  and  Libocedrus  tetragona. 

t  It  should,  however,  be  noted  that  whilst  many  of  these  abnormities  may  become 
"fixed"  by  propagation  from  cuttings  and  by  grafting,  many  others  lose  their  peculiar 
form  and  colour  as  they  increase  in  age,  the  reversion  to  a  normal  type  taking  place  more 
rapidly  in  some  vai*ieties  than  in  others. 
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But   while  the  above  characters   are   common  tliroughout  the  genus, 

there   occurs   a   difference   in   the   period   of    maturation   of   the   fruits, 

in   their   size,   in   the    texture   of    their   scales   and   in   the   number   of 

seeds    borne   by   each,   and    these    differences    are    generally    but    not 

always  accompanied  l3y  a  difference  in  the  branching  and   consequently 

in   the  form  of  the   branchlet  system  of  the   youngest   or  herbaceous 

growths,    whence    the    species    fall    into   two   groups   or   sections   tluis 

distinguished  : — 

EucuPRESSUs. — Strobiles  large,  attixininj^  inaturity  in  the  second  year; 
scales  ligneous,  each  bearing  numerous  seeds  in  one — two  series. 
Herbaceous  branch  systi^nis  tetrastichous  (friiu* -ranked)  but  often  obscured 
from  external  causes,  sometimes  distichous  (two-ranked).  Leaves  mostly 
hcmiomorphic  : 

Arizonica,  Beidhamily  fu/iehris,  Goreniana,  lusifatiira,  Ma4tnahia7\a^ 
mat'rocarpa,  aemjiennrens,  thurifera^  foruiona. 

Cham.ecyparis.— Strobiles  small,  attaining  maturity  the  lirst  year ; 
scales  coriaceous,  bearing  two,  rarely  three — five  steeds  in  one  series. 
Herbaceous  branch  systems  distichous,  tetrastichous  in  some  of  the 
abnormal  forms  only.  Leaves  dimorphic,  the  lateral  pairs  more  or  l(*ss 
conduplicate,     the     dorsi ventral     pairs     flat  : 

LawsomanUj  nootkatensU^  ohtum,  pisifera,  thyoides. 
Variable  as  is  the  habit  of  the  Cypresses  and  the  dimensions 
which  individual  trees  attain,  the  spreading  form  in  which  the 
branches  gradually  diminish  in  length  from  below  upwards  during 
the  vigorous  life  of  the  tree,  appears  to  be  that  most  natural  to 
them.  Instances  of  pendulosity  occur  in  Ciipressus  fun^bris  and 
C,  toridoscc,  and  fastigiate  forms  of  C.  stinpervireiis  and  C.  maci^ocarpa 
are  common.  It  is  worthy  of  note  that  nearly  all  the  species  natives 
of  the  warmer  parts  of  the  temperate  zone  assume  more  or  less 
the   fastigiate  habit  in   Great   Britain. 

The  tyi)e  H})ecies  Cuprenmis  sernpen'ireni<  has  been  known  from  rcmote 
antiquity  and  has  been  uoUmI  by  many  authors  down  to  the  dawn  of 
modem  Botany.  By  the?  end  of  the  eighteenth  century  four  other 
sj)ecies  were  known  to  science,  C.  hmtaiiica^  C.  fhyoules,  C.  noatkateit^is 
and  C.  funeMs ;  all  the  i-emaining  six?cies  are  discoveries  of  the  nine- 
teenth century.*  The  genus  now  includes  fifteen  recognised  s^Decies 
and  two  or  three  more  forms  whose  s|)ecific  rank  is  luulecided ;  all 
these  aiv.  distributed  over  the  noi-theni  hemisphere  from  Ja})an 
westwards  to  the  Pacific  littoral  of  North  America.  Most  of  the 
species  included  in  Eucupressus  are  natives  of  the  warmer  jiarts  of 
the  temperate  zone,  while  all  those  in  Cliamsecyparis  have  a  nioi-e 
northern  habitat.  For  the  British  climate  their  value  is  wholly 
horticultural,  but  in  their  native  countries  wherii  abundant  and  of 
sufficient  dimensions,  their  timl)er  ranks  amcmg  the  )3est  for  certain 
purposes  that  can  ])e  procured. 

*  A  most  useful  cliroiiological  list  of  authorities  for  s^teciiic  names  and  also  complete  listjs 
of  synonyms  are  ajUKMided  to  Dr.  Masters  nionogra])li  in  the  Journal  of  the  Linneaii 
Society. 
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Gupressus   arizonica. 

A  tree  usually  30  —  40  feet  hut  oceasioiially  70  feet  liigh  with  a 
trunk  2 — 4  feet  in  diameter  and  horizontal  hranehes  forming  a 
narrow  pyitimidal  or  occasionally  a  broad  flat  head.  Bark  on  old 
trunks  tliin,  dark  red-brown  and  se])ar«iting  freely  into  long  shreds 
whieli  of U^n  remain  hanging  on  it  for  years ;  on  young  trunks  and  on 
the  branches,  breaking  into  large  irregular  scales  which,  in  falling, 
expose  the  bright  retl  inner  bark.  lA'aves  ovate,  acute,  carinate  and 
eglandular,  (n*  occasionally  glandular  i)itted  on  the  back,  pale  glaucous 
green,  <lying  usually  the  second  year.  Staminate  flowere  0*25  inch 
long,  composed  of  six — eight  stamens  with  broadly  ovate,  acute,  yellow 
connectives.  Strobiles  sub-globose,  about  an  in<ih  in  diameter  on  short 
peduncles  and  with  six — eight  scales  furnished  with  stout,  cylindrical, 
j)oiiited  umbos.  See<ls  variables  in  shapt*,  from  oblong  to  nearly 
triangular  and  furnished  with  thin  narrow  wings.  —  Sargent,  Silva  of 
Naiih  America^  X.  105. 

Cupressiis  arizoiiica,  Green  in  Bull.  Torrey.  Bot.  Club,  IX.  64  (1882).  Watson 
in  Proceed.  Amer.  Acad.  Sci.  XVIII.  157  (1883).  Mastera  in  Gard.  Chron.  X. 
ser.  3  (1891),  p.  364  ;  and  Jouru.  R.  Hort.  Soc.  XIV.  204.  Leramon,  N.W. 
Amer.  Cone  Bearei-s,  75. 

C.  Benthami,  var.  arizonica.     Mastei-s  in  Jouni.  Linn.  Soc.  XXXI.  340. 

Capressus  arizonica  is  the  latest  addition  to  the  genus ;  it  was 
discovered  by  Professor  Greene  in  1880  in  the  neighbourhood  of 
Clifton  in  Arizona,  and  also  on  the  mountain  ranges  north  of  Mount 
(Jraham;  it  is  now  known  to  be  common  on  the  mountains  of 
central  Arizona  at  5,000  to  8,000  feet  elevation,  in  places  forming 
pure   forests  of  considerable   extent. 

Cupressiuf  arizonira  was  introduced  into  British  gardens  in  1882  from 
the  Arnold  Arboretum,  near  Boston,  U.S.A.  The  young  trees  growing 
in  this  country  are  of  fastigiate  or  cohunnar  liabit  with  a  lightish 
green  foliage ;  they  have  up  to  the  j)resent  time  proved  quite  hardy 
and     are     among     the     best     of    decorative    Conifers  for   the    lawn    and 


small  gardens. 


Gupressus  Benthamii. 

A  tree  of  variabh;  habit  and  dimensions  according  to  situation  and 
environment.  Branches  s])reiuling  or  deflexed,  much  mmified  at  the 
extremity  ;  secondary  branches  covered  with  smooth,  dark  chestnut- 
brown  bark.  Branchlets  distichous,  opposite  or  alternate  and  pinnately 
ramified,  the  youngest  growths  equidistant  find  parallel.  Leaves 
dimorphic,  on  the  axial  growths  ovate,  acuminate,  glandular,  adnate  at 
the  ba.se,  free  at  the  ajH^x,  l)ecoming  effete  in  the  third  year ;  on  the 
lateral  branchlets  smaller,  scale-like,  deltoid  -  ovate,  appressed  and 
imbricated,  bright  gi'een.  Staminate  flowers  with  six  anthei's  in  decussiite 
pairs.  Strobiles  solitary  or  in  clusters  of  two — three  or  more,  shortly 
I)eduncTdate,  globose,  about  0*75  inch  in  diameter,  composed  of  eight 
rhomboidal  scales  each  with  a  small  \nnbo  projecting  from  the  centre. 
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• 

CupressuH  Bentliamii,  EJndliclier,  Synoi)s.  Conif.  59  (1847).  Parlatore,  D.  C. 
Prodr.  XVI.  472.  Hemsley,  Biol.  Centr.  Amer.  III.  183.  Gordon,  Pinet.  ed.  II.  80. 
Masters  in  Joum.  Linn.  Soc.  XXXI.  338. 

C.  Lindleyi,  Klotsch,  ex  Endlicher,  loc.  cit. 

C.  lusitanica  Benthaniii,  Carrih*e,  Traits  Conif.  ed.  II.  155 

var.— Enightiana. 

This  differs  from  the  typiiial  C.  Bentliamii  in  its  more  symmetrical 
habit  especially  in  the  i-egiilarity  of  its  branching,  in  its  glaucescent 
foliage  and  also  in  the  more  i)rominent  umbo  of  the  cone  scales. 

C.  Bentliamii  Knightiana,  Mastere  in  Gard.  Chron.  XVI.  ser.  3  (1894),  p.  668  ; 
and  in  Joum.  Linn.  Soc.  XXXI.  340.     C.  Knightiana,  Hort.     C.  elegans,  Hort. 

The  information  we  possess  respecting  Ciqyressm  Benthuviii  as  seen 
in  its  native  country  and  its  geographical  distribution  is  vague  and 
disjointed.  Not  much  more  can  be  said  of  it  than  that  it  is  spread 
over  the  tierra  fria  or  alpine  region  of  Mexico  at  6,000  feet  elevation 
and  upwards,  from  Orizaba  northwards  to  the  Sierra  Madre,  and  that 
herbarium  specimens  have  been  gathered  in  different  places  and  at 
different  times  by  botanical  explorei's  of  the  region,  among  the  earliei* 
of  whom  was  Karl  Theodor  Hartweg  while  collecting  seeds  and  plant* 
for  the  Horticultural  Society  of  London,  1839 — 1843,  through  whom  it 
was  introduced.*  The  variety  Knightiana  was  distributed  by  Messrs. 
Kniglit  and  Terry,  the  predecessor  of  Messrs.  James  Veitch  and  Sons 
at  the  Royal  Exotic  Nursery,  who  state  in  their  Spiopsis  that  its 
origin  was  unknown  to  them ;  it  is  the  most  elegant  of  the  half- 
hardy  Cypresses,  and  is  still  to  be  found  in  warm  sheltered  spots 
in  Ham})shii'e,  Devon  and  Cornwall,  and  also  at  Powerscourt  in 
Ireland  where  there  is  a  remarkably  beautiful  specimen  in  perfect 
health.  The  species  was  nameil  after  the  late  Mr.  Geoi-ge  Bentham, 
one   of  the  most  eminent  of   British   svstematic   botanists. 

George  Bentham  ^^1800  —  1S84\  the  son  of  Sir  Samuel  Bentham,  was  bom  at 
Plvniouth,  his  father  l»eing  at  that  time  Insj)ector  of  the  Royal  Dockyards.  \V!iile 
still  a  boy  he  sjieiit  some  time  at  St.  Petersburg  where  he  acquired  a  knowledge 
of  the  Russian  language.  From  1814  to  1826  he  lived  with  his  family  in  the  neighbour- 
hood of  Montiiellier,  and  there  he  l>egan  his  botanical  career  by  a  practical  examination 
of  the  wild  plants  of  Angouleme  and  Montaulian,  quiclcly  followed  by  further 
researches  into  the  flora  of  the  Pyrenees.  His  first  work,  "A  Catalogue  of  Plants 
indigenous  to  the  Pyrenees  and  Bas  Languedoc  "  was  [mblished  in  1826.  Returning 
to  Kngland  in  that  year  he  tii-st  turned  his  attention  to  the  law,  but  speedily 
devoted  himself  exclusively  to  U^tany.  He  attached  himself  to  the  Horticultural 
Swiety  of  London  in  the  days  when  that  S<x?iety  did  excellent  serxnce  by  dispatching 
ci>lKvtoi's  to  various  couniriess  and  together  with  Lindley  he  undertook  the 
determination  of  the  many  sjHH.Mes  introduced  by  Douglas  Hartweg  and  others  ;  he  was 
SeiMvtary  to  the  SiK'ietv  Yrom  1829  to  1840.  From  the  time  his  connection  with  the 
Sixnety  iva^sed,  up  to  witliin  a  year  or  two  of  his  death,  Bentham  was  constantly  at  work, 
elalHirating  monographs  of  genera  and  onlers  or  pre^ianng  floras  of  various  countries. 
Among  the  most  imin^rtant  of  the^e  elaU»rations  mention  must  be  made  of  his  mono- 
granhs  of  the  Labiat;v  and  Scrophularinert*  in  De  Candolle's  **  Prodromus  "  and  the  floras 
of  Hong-Kong  and  Australia  in  the  series  of  Colonial  floras  projected  by  Sir  William 
Hix^ker  and   worktnl   out   at    Kew.      But    by    far    the    most    enduring    monument    of 

*  The  only  tree  raistnl  from  the  orivrinally-intnHluoed  seeds  known  to  the  author  is  at  Fota 
Uland«  near  Cork*  ax  hert»  it  is  l^^\^^us^H^  under  the  name  of  Cypr^ssvs  Lindleyi  ;  it  is  a  superb 
H^Hvimen  upwanls  of  v<0  tWt  high,  with  a  trunk  thrw  feet  in  diameter  near  the  ground. 
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Btiutham's  laboui's  is  the  "Genera  Plantarum,"  a  work  of  immense  value  to  botanical 
science,  and  which,  till  its  api)earance,  was  one  of  the  most  urgent  desiderata  of 
the  age.  The  publication  began  in  1862  and  terminated  in  1883,  a  year  prior  to 
his  death.  To  enable  him  to  prosecute  his  researches,  Bentham  gradually  accumulated 
a  vast  herbarium  and  library,  which  in  1854  he  made  over  to  the  nation  with  the 
sole  condition  that  they  should  be  accessible  to  the  public.  These,  incorporated 
with  the  collections  of  his  friend.  Sir  William  Hooker,  formed  the  basis  of  the 
unrivalled  collections  at  Kew.  Bentham  was  a  Fellow  of  the  Royal  Society,  from 
whom  he  received  the  greatest  honour  in  their  power  to  bestow — the  award  of  a 
Royal  Medal ;  he  was  also  a  Member  of  the  Institute  of  France  and  a  Fellow  of 
the  Linnean  Society  of  London,  of  which  he  became  President  in  1861  and  continued 
for  thirteen  years  to  preside  over  the  destinies  of  the  Society.  —  Gardeners'  Chronichy 
XXII.    (1884),   p.    368. 

Cupressus   funebris. 

A  tree  of  singular  aspect  with  a  broadly  pyramidal  crown,  wide 
spreading  brandies  and  pendulous  branchlets,  attaining  a  height  of 
50 — 60  feet  and  usually  with  an  erect,  straight  trunk  denuded  of 
branches  along  the  lower  ])art.  In  Great  Britain  a  fastigiate  or  columnar 
tree,  the  trunk  sometimes  divided  at  a  greater  or  less  distance  from  the 
ground  into  two  or  more  secondary  much-branched  trunks,  the  branches 
and  their  ramifications  short,  stout,  ascending  and  covered  with  smooth 
chestnut-brown  bark.  Branclilets  distichous  and  alternate,  slender  and 
more  or  less  drooping,  the  youngest  branclilet  system  pereistent  about 
three  years.  Leaves  scale-like,  deltoid,  acute,  concrescent  or  closely 
imbricated,  bright  green.  Staminate  flowers  sub-globose,  consisting  of 
eight  anthers  in  four  decussate  pairs.  Strobiles  on  short  footstalks, 
solitixry  or  in  pairs,  globose,  composed  of  four  pairs  of  umbinate  scales  of 
which  the  two  middle  ])aii*s  are  fertile,  each  bearing  thrce  —  four 
seeds.* 

Cupressus  funebris,  Staunton  Embassy,  ed.  II.  446,  t.  41  (1798).  Endlicher, 
Synoi)8.  Conif.  58  (1847).  Planchon  in  Flore  des  Serres,  VI.  90,  with  tig.  (1850). 
Lindley  in  Paxton's  Fl.  Gard.  I.  46,  with  tig.  Caniere,  Traits  Conif.  ed.  II.  161. 
Parlatore,  D.  C.  Prodr.  XVI.  471.  Goi-don,  Pinet.  ed.  II.  82.  Brandis,  Forest 
Fl.  N.W.  India,  533.  Hooker  fil,  Fl.  Brit.  Ind.  V.  646.  Mastera  in  Journ. 
Linn.  Soc.  XXXI.  337,  with  tigs. 

C.  pendula,  Lambert,  (»enus  Pinus,  ed.  II.  124,  t.  66  (1828).  Loudon,  Arb.  et 
Fi-ut.  Prit.  IV.  2479,  with  figs. 

This  remarkable  Cypress  first  became  known  to  Europeans  during 
Lord  Macartney's  Embassy  to  Pekin  in  1792  when  it  was  seen 
growing  in  a  place  called  "  The  Vale  of  Tombs "  situated  in  a 
mountainous  district  in  the  north  of  China,  and  which  is  said  to  have 
a  more  rigorous  climate  than  England.  Nothing  more  was  heard  of  it 
till  it  was  re-discovered  by  Mr.  Fortune  in  1849  about  150  miles  up 
the  Hang-cliow  river  in  the  neighbourhood  of  the  once  famous  tea 
country  of  Whey-chow  where  he  procured  seeds  which  he  sent  to  the 
late  Mr.  Standish  of  Ascot,  the  first  received  in  this  country. 
Mr.  Fortune  afterwards  saw  this  Cypress  in  China  further  west  wliere 
it  is  more  common,  occurring  "  frequently  in  clumps  on  the  sides  of 
the   hills   where   it   had   a   most   striking   and   beautiful    effect    on    the 

*  Conmiunicated  by  Mr.  Crouibie,  Powerscourt  Gaitiens,  Co.  Wicklow,  and  Mr.  Garland, 
Killerton  Gardens,  Exeter. 
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landscape."*      The  geographical  distribution  of  Cuprvssus  /iniehris  is  but 

imperfectly    known;    the    recorded    habitats    are    few,    Imt   there    are 

indications  of  its  having  an  extensive  range  in  the  south-west  provinces 

whence   it   has   been   introduced   and  planted  around  temples  in  Nepal, 

Sikkim   and    Bhotan.      In    the   Himalayan   valleys   up  to   6,000  feet  it 

attains   a   large   size ;  one  tree  measured   l)y   Sir  Josepli  Hooker  had  a 

girth   of    16 i   feet    at    five  feet  from  the  ground    and    was    apparently 

90  feet  high.t 

The  expectiition  that  CupreiMsus  fimehria  would  prove  iis  hanly  as  the 
Cryj)tomeria  and  the  Indian  Deodar  has  not  been  realised.  The 
occasional  recurrence  of  exceptionally  severe  wintei*s  has  proved  fatal  to 
it  over  tlie  greater  part  of  Great  Britain.  In  Devon  and  Cornwall  and 
in  ])rtFfe8  of  Wales  and  Ireland  where  this  extreme  severity  is  rarely  or 
<*ver  felt  there  are  s])eciniens  from  2-5  to  30  feet  high  but  they  are  all 
of  the  fastigiate  or  columnar  form,  and  imly  in  a  few  instances  as  at 
Killerton  in  Devonshire  and  at  Powerscourt  in  AVicklow  do  the  oldest 
trees  show  signs  of  assuming  the  pendulous  habit  which  characterises  thft 

species  in  China  ami  India. 

* 

Cupressus   Goveniana. 

**A  tree  occa-sionally  50  fecit  high  with  a  short  trunk  '1  feet  in 
diameter  ajid  slender,  erect  or  spreading  branches  ;  usually  much 
smaller,  often  shrubby  in  habit."  (Juter  bark  dark  l)rown,  fissured 
and  peeling  oft'  in  shreds  exposing  a  chocolate-red  inner  cortex. 
Branches  sjn^eading  or  ascending,  covered  with  smooth  red-brown 
l)ark  and  much  nimified  towanls  the  extremities.  Branchlets 
slender,  niunerous  and  close-st;t,  tetrasticlious  on  the  axial  growtlLS 
and  densely  ramified  in  the  same  manner.  Leaves  on  the  axial 
slioots  ovate,  acute,  closely  appressed  or  (roncrescent  at  the  base, 
five  at  the  apex  ;  on  the  slemler  lateml  shoots  much  smaller,  scale- 
like, concrescent  or  imbricatcnl,  all  of  a  bright  shade  of  green  peculiar 
to  this  sj>ecies.  Staminate  flowers  usually  with  six  stamens,  four-angled, 
light  yellow.  Strobiles  often  in  dense  clusters,  shortly  pedunculate, 
globose,  0'75  —  1  inch  in  diameter,  composed  of  four  decussate  jmirs 
of  dark  brown  scales  each  with  a  short  j)ymmidal  umbo  and  bearing 
from   twelve    to   eighteen    seeds. 

Cupressus  Goveniana,  (lordon  in  Journ.  Hort.  Soc.  Lond.  IV.  295,  with  fig. 
(1849);  and  Pinet.  ed.  II.  83.  Carri^e,  Traits  Couif.  ed.  II.  170.  Parlatore, 
D.  C.  Prodr.  XVI.  472.  Brewer  and  Watson,  Bot.  Califor.  II.  114.  Masters 
in  Journ.  R.  Hort.  Soc.  XIV.  205;  and  Journ.  Linn.  Soc.  XXXL  346,  vnXh.  fig. 
Sargent,  Silva  N.   Amer.  X.  107,  t.  527. 

Gapvesms  Govenian'i  was  discovered  by  Theodor  Hartweg  in  the 
neighbourhood  of  Monterey  in  1846  associated  with  Pimis  muricala^ 
while  collecting  plants  and  seeds  for  the  Horticultural  Society  of 
London  ;  it  was  subsequently  distributed  from  the  Society's  gardens 
at  Chiswick.  Its  geographical  range  is  confined  chiefly  to  the 
Californian  coast  region  from  the  plains  of  Mendocino  to  the  mountains 

•  hardeners'  Chronicle,  IS.'iO,  j).  228.  f  Himalayan  Journals,  Vol.  I.  p.  336. 
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of  San  Diego,  frequently  ascending  the  eauons  of  the  mountain  chains  of 
central  California  to  nearly  3,000  feet  elevation  and  attaininjj  its  lamest 
size  near  mountain  streams.  It  covers  in  Monterey  and  Mendocino 
counties  extensive  tracts  of  sandy  barrens  or  rocky  slopes  extending 
inland  a  few  miles  from  the  coast,  growing  as  a  low  bush  frequently 
only  a  few  inches   liigh.* 

In  Great  Britain  Oupret^itus  Croreniana  is  hardy  but  comparatively 
short  lived  ;  it  tlu'ives  best  iu  the  western  and  south-western  counties 
of  England  and  in  Wales  and  Ireland.  Like  all  the  cidtivated 
Cypresses  it  assumes  two  distinct  habits,  the  spreading  and  the  fasti- 
giate  ;  the  oldest  trees  of  sprejiding  habit  rarely  exceed  20 — 25  feet 
in  height,  oftener  nuich  less,  and  hive  a  trunk  usually  divided  near 
the  ground  and  a  Inroad  umbrella-like  crown  ;  the  fastigiate  form  has 
a  more  slender  trunk  with  asceniling  branches  and  attains  a  height 
of  30  —  35  feet.  In  the  early  spring  this  Cypress  is  covered  with 
innumerable  yellow  staminate  flowers,  and  so  pltnitifidly  is  the  pollen 
produced  that  when  shed,  the  ground  beneath  the  trees  appears  covered 
with  yellow  dust.  It  is  also  extremely  prolific  ;  cones  are  produced  from 
an  early  age,  and  after  a  few  yeai*s  the  trees  become  so  loaded  with 
them    that    their   vitixlity   is   eventually  exhausted. 

The  species  was  named  in  compliment  to  Mr.  James  Robert  Goweu, 
a  prominent  horticulturist  of  his  time  and  Secretary  to  the  Horticultural 
Society  of  London  at   the  date    of   its    introduction. 

Gupressus   Lawsoniana. 

The  tallest  of  all  Cypresses,  at  its  greatest  development  attiiinin*f 
200  feet  high  with  a  trunk  12  feet  in  diameter  near  the  abruptly 
enlarged  base  and  fri*e  of  branches  for  over  100  feet  ;  the  general  height 
ranges  from  120  to  150  feet.  Bark  remarkable  for  its  thickness,  being 
more  than  a  foot  thick  on  old  trees,  reddish  brown  with  two  distinct 
layers,  the  inner  being  darker  and  more  compact  than  the  outer  which 
is  divided  into  great  broad-based  rounded  ridges  separated  on  the  surface 
into  small,  thick,  closely  appressed  scales  ;  on  young  stems  and  on  the 
branches,  tlie  l)ark  is  thin  and  slightly  scaly. t  In  Great  Britain  a  medium- 
sized  or  tall  tree'  with  a  stoutish  trunk  tiipering  from  a  swollen  bivse 
and  covered  with  cinnamon-brown  bark  which  peels  off  in  thickish 
flakes.  J  Branches  short,  mostly  horizontal,  sometimes  more  or  less 
curved,  terminating  in  leafy,  frondose  expansions.  Bmnchlets  with 
lateral  mmification,  slender,  often  flexible  and  sub-pendulous.  Leaves  in 
decussate  pail's,  bright  dark  green,  occ^asionally  glaucescent,  on  the  axial 
growths  ovate-oblong,  acuminate,  aduate  at  the  base,  free  at  the  a])ex, 
and  persisting  throe — f(mr  years;  on  the  lateral  and  younger  shoots 
scale-like,  triangular-ovate,  concrescent  and  glandular.  Staminate  flowers 
small,  cylindric,  (n'imson,  with  12  — 16  anthers.  Strobiles  globose^ 
0*25 — 0*4  inch  in  diameter,  composed  of  eight  sul>-quadrate  scales,  th(^ 
lower  four  fused  together  at  their  base,  each  scale  except  the  upjiermost 
pair  bearing    two — five  seeds. 

*  Silva  of  North  Amei-ica,   Vol.   X.  j).  107.  t  Idem.  \k   119. 

X  Occasionally  with  two  -five   secondary  trunks  that    have    arisen    from    the    lowenuost 
branches  from  which   roots  were  emitted  while  the    trees  were  still  young. 
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Cupressiis  Lawsoniaua,  MuiTay  in  Edinb.  new  Phil.  Journ.  n.  8.  I.  292,  with 
fig.  (1865).  Hooker  fil  in  Bot.  Mag.  t.  5581  (1866).  Hoopes,  Evergreens,  342 
with  fig.  Lawsou,  Pinet.  Brit.  III.  191,  with  fies.  Goi-dou,  Pinet.  ed.  II.  86. 
ilastere  in  Journ.  R.  Hort.  Soc.  IV.  205  ;  and  Journ.  Linn.  See.  XXXI.  353.  Sargent, 
Silva  N.  Amer.  X.   119,  t.  531. 

C.  attenuata,  Gordon,  Pinet,  ed.  II.  79  (1875). 

Chamsecyparis  Lawsoniana,  Parlatore,  D.  C.  Prodr.  XVI.  464  (1868).  Brewer 
and  Watson,  Bot.  Califor.  II.  114.      Beissner,  Nadelholzk.  70,   with  fig. 

C.   Boursieri,  Carrifere,  Traite  Conif.  ed.  II.   125. 

Eng.  Lawson's  Cypress.  Anier.  Port  Orford  Cypress.  Fr.  Cyprfe  de  Ijawson. 
Genu.   Lawson's  Lebensbaumcypi'esse.     Ital.   Cipresso  di  Lawson. 

The  abnormal  forms  of  Cupressiis  Lawsoniana  that  have  originated  in 
seed  beds  or  from  "branch  sports"  (iSportzweige),  and  which  have  been 
named  and  distributed  by  horticulturists,  are  exceedingly  numerous. 
Those  tlescribed  in  the  following  pages  ar(j  more  or  less  distinct 
and  highly  appreciated  as  decorative  plants  for  the  lawn  and  small 
gardens ;  they  admit  of  being  grouped  into  two  series,  of  which  one  is 
chfiracterised  by  difference  in  habit  and  the  other  by  colour,  but  as 
difference  in  habit  is  sometimes  accompanied  by  difference  in  colour, 
tliere  are  forms  which  may  be  placed  with  equal  right  in  either  series. 

Varieties  distinguished  chiefly  hy  Jiabit. 

var.— Allumi  (syn.  FraseH). 

A  slender  but  dense  columnar  fonn  with  short  branches  and  rigid  erect 
branchlet  systems  clothed  with  glaucous  green  foliage  with  a  steel-blue 
tint  peculiar  to  this  variety.  It  is  a  modification  of  an  older  variety 
named   stricta. 

var.— Bowleri. 

The  brancldets  and  their  ramifications  more  slender,  more  pendidous 
and  of  a  darker  green  than  the  common  form ;  habit  dense  and  compact. 

var.— compacta. 

A  dwarf,  dense,  conical  low  tree  or  shrub  with  decurved  glaucous 
terminal  growths ;    one  of  the  most  distinct  of  the  dwarf  varieties. 

var.  — erecta. 

A  dense  fastigiate  form  with  a  tapering  or  flame-shaped  outline  ;  all 
the  branches  erect  and  much  crowded,  the  lateral  branchlets  much 
shorter  in  proportion  to  their  axial  growths  than  in  the  common  form. 
erecta  Viridie  has  the  branchlet  systems  and  foliage  of  a  lighter 
and  brighter  green. 

var.— ericoides. 

The  branchlets  and  young  growths  very  slender  and  of  a  bright  grass- 
green  ;  the  small  scale-like  leaves  free  and  erect,  simulating  the  foliage 
of  some  of  the  Cape  Heaths. 

var.— filifera. 

The  terminal  growths  of  the  youngest  branchlet  systems  greatly 
elongated  and  attenuated  at  the  extremity  ;  the  lateral  branchlets  more 
sparingly  ramified. 

var.— flliformis. 

A  singular  variety  in  which  the  branches  are  excessively  elongated  at 
the  expense  of  the  lateral  growths  which  are  distant  and  much 
shortened,     (-)f  sub-pendulous  habit,  simulating  the    Whipcord  Thuia. 
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var.— gracilis  pendula. 

More  slender  in  all  its  parts,  the  branches  long  in  proportion  to  height 
of  trunk  and  pendulous,  gracilis  pendala  aurea^-all  the  growths 
of  the  current  season  golden  yellow  changing  in  autumn  to  bright  grass- 
green,  and  in  tlie  succeeding  season  to  the  normal  dark  green  of  the  species. 

var.— intertexta. 

More  robust  in  all  its  parts,  with  more  distant  arching  branches  and 
more  divergent  mmitication  ;  foliage  usually  paler  than  in  the  common 
form. 

var.  — j  uniperina 

The  youngest  growths  very  slender  with  minute  leaves  resembling 
those  of  a  Savin  Juniper  ;  the  axial  growths  of  the  branchlet  systems 
conspicuous  by  their  yellowish   tint. 

var.— nana. 

A  diminutive  form  of  slow  growth,  dense  globose  habit  and  deep  green 
colour,  nana  alba  has  the  whole  of  the  current  season's  growth 
yellowish   white,  and  that  of  nana  glauca  bluisli  green. 

var.    pendula  vera. 

The  primary  branches  and  their  appendages  bent  downwards  towards 
the  grounrf.  In  anotlier  form  the  primary  branches  are  short,  rigid  and 
horizontfli,  and  the  secondary  branches  witli  their  branchlet  systems  are 
strictly  pendulous. 

var.— Shawii. 

A  globose  shrub  with  slender  branclilets  and  light  glaucous  green 
foliage.  Of  large?  size  and  more  open  habit  than  tlie  variety  compacta, 
and   with   foliage   of   a   deeper   shade   of   green. 

var.  —  Wisselii. 

A  so-called  "  plumose "  variety  of  dense  dwarf  habit,  with  erect 
branches  on  which  the  branclilets  are  much  crowded  and  the  branchlet 
systems  appears  tufted  like  those  of  C.  thyoides  leptodada.  Leaves  free 
at   the   apex   and  bright   grass-green. 

var.— Youngi. 

Branchlets  stout  and  spreading,  the  branchlet  systems  fern-like  and 
of  a  rich  dark  green  like  those  of  C.  ohtusa  filicoides  which  this 
variety   simulates  both   in   habit   and   colour. 

Varieties  distinguished  hy  the  colour  of  thr  foliage, 

var.— alba  spica. 

The  terminal  growths  and  tips  of  the  branchlets  cream- white.  Of 
more  rapid  growth  and  less  dense  in  habit  than  the  common  form. 
alba   spica   nana   is   a   dwarf   compact   sub-variety   of   this. 

var. — albo-variegata   (syns.    albo-maculata  and   albo-picfaj, 

Branchlet  systems  and  foliage  deep  green  profusely  spotted  and 
checkered   with   white.     Of  broadly  conical   or   spreading  habit. 
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var. — argentea  (syn.  niawa). 

Branches  shorter  ami  more  slender,  sometime!?  8ub-})endiiloiis.  Branch- 
lets  and  foliage  very  glaucous,  almost  (^f  silvery  whitenciij*,  sometimes 
with   a   steel-blue   reflection. 

var. — ^aureo-variegata  (syn.  aurea  t^piraj. 

Many  of  the  youngest  branchlets  bright  yellow.  Of  conical  or 
pyramidal   habit. 

var.— darleyensis. 

The  current  year's  growths  bright  golden  yellow  ;  the  coloui*ed  shoots 
more  numerous  than  in  the  variety  aiireo-ranetjafa,  and  of  a  dai'ker 
shade  than  in  the  variety  Jutea.  Of  broadly  conical  or  pyi*amidal 
habit. 

var. — lutea. 

The  whole  of  th(»  young  growths  liglit  yellow  which  8ul>sides  to 
golden  yellow  in  winter  and  to  the  normal  green  of  tln^  sijecies  in  the 
succeeding  season.  Of  medium  growth  and  sub-fastigiate  habit.  Silver 
Queen   is   a   cream-white   variation   of   this. 

var.— versicolor. 

A  parti-coloured  form  in  which  many  of  the  leaves  near  the  \n\se 
of  the  lateral  growths  ai-e  cream-white,  and  those  at  the  apical  end 
sulphur-yellow  on   the   under   side   and   light   gi*een   on   the   upi>er    side. 

var.— Westermanii. 

Foliage  liglit  yellow  changing  to  fulvous  green  in  winter.  Of  broadly 
pyramidal    habit   with   drooi)ing   branchlets. 

• 

CupressHs  Lawsonicum  is  supposed  to  have  been  discovered  by 
Jeffrey  on  the  southern  flanks  of  Mount  Shasta  while  collecting  for  the 
Scottish  Oregon  Association  in  1851 — 1852,  l)ut  nothing  certain  was 
known  of  it  till  seeds  were  sent  l)y  William  MuiTay  in  1854  to  the 
nursery  of  Messrs.  Lawson  at  Edinburgh.  It  has  a  conipai^atively 
limited  range  in  South  Oregon  and  North  California;  it  is  abundant 
on  the  Oregon  coast  in  the  ^'icinity  of  Port  Orford  associated  with 
ThvAa  gigaiitea,  Pkea  siteheims,  Abies  r/mndis  and  Ahietia  Bougl/tmi  where 
"it  forms  one  of  the  most  prolific  and  beautiful  coniferous  forests 
of  the  continent,  unsurpassed  in  the  variety  and  luxuriance  of  its 
undergrowth  of  Khododendrons,  Vacciniums,  liaspberrieis,  Buckthorns 
and  Ferns.  It  attains  its  largest  size  on  the  western  slopes  of  the 
coast-range  foot-hills  between  Port  Gregory  and  the  Coquille  river 
where  it  is  the  principal  tree  in  a  nearly  continuous  forest-belt 
about   twenty   miles   in   length   and   twelve   in   width."* 

The  aspect  of  Cupresms  Latrf*o?itana  in  its  old  age  in  its  native  forests 
is  very  different  from  the  tall  piles  of  venlant  foliage  with  which  it  is 
clotlied  in  this  coiuitry  ;  its  tall  trunk  is  without  branches  for  two-thinis 

*  Siha  of  Xortli  America,  Vol.  X.  p.  120. 
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of   its   lieight    when   it   diniiuishes   rapidly    in    «(irth    and    often    l^ecomes 
tortuous;    the   branches   are   few,    irregularly   disposed,    sparingly   ramified^ 
and  furnished  with  a  scanty  foliage  only  at  the  extremities.* 

For  British  gardens,  Cupressiis  Laicsoniana  ^x^ssesses  almost  every 
quality  that  renders  a  coniferous  tree  valuable.  As  an  ornamental  tree 
it  is  one  of  the  handsomest.  It  is  perfectly  hardy ;  the  severest  winters 
that  have  occurred  since  its  introduction  have  scarcely  affected  it.  It 
thrives  in  almost  every  description  of  soil,  wet  and  cold  peat  alone  being 
unfavourable  for  it.  It  is  remarkably  prolific,  bearing  seed  in  abundance 
even  in  its  young  state,  Avhich  quickly  germinates  and  thus  it  may  be 
propagated  with  great  rapidity.  It  is  poljanorphous,  giving  rise  to 
varieties  so  distinct  from  the  nonnal  form,  and  so  varied  in  habit  and 
outline,  that  several  of  them  are  justly  ranked  among  the  best  of 
subjects  for  the  geometrical  or  formal  flower  garden,  both  in  summer  and 
winter.  It  may  be  used  for  almost  every  purjx)se  for  which  Conifers  are 
planted — as  a  single  s}>ecimen  for  the  lawn  or  park,  in  groups  of  its  own 
kind,  or  intennixed  with  other  trees  or  shrubs,  for  evergreen  hedges,  or 
as  a  fimereal  or  cemetery  tree.  It  grows  freely,  forming  a  stout  trunk 
in  a  comparatively  short  period,  a  circumstance  together  Avith  the  known 
excellence  of  its  timber,  highly  suggestive  of  its  use  for  forestry  purposes 
in  many  places. 

The  wood  of  CupressiLS  Lawsoniana  is  light,  hard,  strong  and  very 
close-grained,  alx)unding  in  fragrant  resin,  very  durable  in  contact  with 
the  soil,  easily  worked  and  susceptible  of  receiving  a  beautiful  polish. 
It  is  much  used  in  indoor  joinery,  flooring,  fence- posts,  ship  and  boat 
building,  etc.t  From  an  economic  standpoint  the  Port  Orford  (Lawson's) 
Cypress  is  one  of  the  most  important  timber  trees  of  North  America. 
The  species  was  named  in  compliment  to  the  late  Mr.  Charles  Lawson 
of  Edinburgh. 

Charles  Lawsox  (1794 — 1873)  was  the  sou  of  Peter  Lawson,  the  founder  of  the  seed 
and  nursery  firm  of  Peter  Lawson  and  Son  tliat  became  well  known  not  only  in 
Scotland  but  throuehout  the  world.  In  1821  he  succeeded  his  father  in  the  sole 
management  of  the  ousiness,  and  the  energy  and  intelligence  which  he  brought  to  bear 
on  its  affairs  soon  placed  the  firm  in  a  prominent  position.  In  1833  he  introduced 
the  Italian  Rye-grass,  two  years  later  the  Austrian  Pine,  and  in  1854  the  GVpress 
that  bears  his  name.  Agriculturists  are  indebted  to  him  for  the  '*  Agrostoeraphia  or 
Book  of  Grasses  "  which  passed  through  many  editions,  and  for  the  **  Agnculturist's 
Manual,"  also  a  work  of  gi'eat  usefulness.  He  ori^nated  the  '^Pinetum  Britannicum," 
an  elaborate  and  costly  folio  devoted  to  the  descnption  and  illustration  of  the  hardy 
coniferous  trees  cultivated  in .  Great  Britain  which  after  many  interruptions  and  under 
different  editors  was  brouglit  to  an  eiid  in  1884.  He  withdrew  from  active  par- 
ticipation in  the  business  of  his  firm  in  1850  and  afterwards  took  a  leading  share  in 
the  public  affairs  of  his  native  city,  Edinburgh,  of  which  he  became  Lord  Provost  in 
1862.  His  latter  years  were  clouded  with  misfortune  owing  to  the  ill  success  that 
attended  the  management  of  his  firm  after  his  withdrawal  and  which  in  1873  was 
handed  over  to  a  limited  liability  company. — The  Garden,  XI.  (1877). 

Gupressus  lusitanica. 

A  medium-sized  tree  40  —  50  feet  high,  in  places  considerably 
more,  of  variable  habit,  sometimes  sub-pyramidal  in  outline,  sometimes 
with  a  dense  broadly  conical  or  umbrella-like  crown^  and  many  inter- 
mediate forms.  Primary  branches  irregidarly  disposed,  close-set  or 
distant,  spreading,  sub-pendulous  or  a.«*cending,  covered  with  reddish 
brown   bark    and   much    ramified    at    the    distal  end.       Branchlets  with 

*  Mayr,  Waldungen  von  Nordamerika,  317.  t  Silva  of  North  America,  loc  ciL 
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tetrasticlioiis  raiiiiliuition,  the  herbiiceous  (youngest)  shoots  moi-e  or  Ipsa 
crowiled,  piimately  divided,  reciirvetl  or  arching,  four-imgled,  bright  or 
glRiicoiis  tp-eeii,  in  particular  trees  the  glaucescence  greatly  heightened. 
Leaves  dimorphic;  on  the  axinl  growths  broadly  ovate  or  ovate-oblong, 
ai'iiniinate,  appressed,  free  at  the  acute  tip ;  on  the  lateral  lihoots 
scale-like,  deltoid-ovate,  sub-aciit«,  convex  and  glandular  at  the  Imck, 
imbricated  or  con  crescent,  Staminate  flowers  very  numerous,  club- 
shaped,    foiir-angled,    light   sulphur  -  yellow    and    composed   of    sis — eight 


anther-scales  in  decussate  pairs.  Strobiles  shortly  [tedunculate,  solitary  or 
ill  twos  and  threes  at  or  near  the  base  of  two-yeai's-old  lattirat  branchlete, 
;;lobosc  or  ovoid-globose,  O-.'i— 075  inch  in  iliameter ;  scales  six — eight, 
KulMiiiadrate,  prominently  umbonate,  very  glaucous  liefore  maturity.* 

CiipressuB  lusitsnica,  Miller,  Diet.  ed.  VIII.  (17tl8).  I^mbert,  Genna  Pinna, 
ed.  U.  Vol.  I.  t.  65.  Loudon,  Arb.  et  Fnit.  Brit.  IV.  2477,  with  figs.  Forbea,  Pinet. 
Wobura,  187,  t.  62.  Carriire,  Tniiti  Conif.  cd.  II.  153.  Gordon,  Pinet.  ed.  II.  88. 
Ma«tera  in  Jonm.  R.  Hort  Soe.  XIV.  206;  and  Joiim.  Linn.  Soc.  XXXL  331. 
C.  glttuca,  Lamftrclt,  Encycl.  II.  243  (1786—1790).  Eudlicher,  Synopfc 
Conif.  58.  Parlatore.  D.  C.  Prodr.  XVI.  470.  Bmndis,  Forest  Fl.  N.W.  Ind. 
531.  Hoolter  fil,  Brit.  Ind.  V.  645.  Masters  in  (iard.  Cliron.  X.  aer.  3  (1891), 
p.  761,  witk  fig. 
Eng.   Cedar  of  Ooa.      Fr.   CMre  de   Coa. 
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There    is    probably    no    existing    coniferous    tree    whose    origin     is 

involved  in   so   much    uncertainty  and   whose    claim    to   specific  rank 

rests   on  such   debatable  ground  as  that  described  aljove.* 

The  earliest  mention  of  Cupt'esmis  lusifanica  occurs  in  a  Poi-tuguese 
poem  entitled  "  Solidades  de  Busaco "  by  Ferreiix)  de  Lacada,  and 
published  in  1634,  at  which  tlate  the  tree  must  have  been  well 
estabhshed  in  Portugal,  and  smce  that  epoch  it  has  been  cultivated 
not  only  in  Portugal  but  also  in  the  south  of  Europe  generally,  and 
where  cultivated  frequently  spreading  spontaneously,  but  nowhere  is  it 
believed  to  be  indigenous.  In  the  earliest  systematic  account  of  the 
flora  of  Portugal  by  Brotero  published  in  1804,  it  is  stated  that 
this  Conifer  using  Lamarck's  name  (Owpressus  glatwa)  was  in  cultivation 
at  Busaco  near  Coimbraf  and  other  places,  and  that*  it  had  been 
formerly  introduced  from  Goa  in  India  whence  it  obtained  the  vernacular 
name  of  "  Cedar  of  Goa,"  a  name  stiU  in  use  but  which  is  altogether 
misleading,  for  the  tree  is  not  a  Cedar  at  all,  nor  has  it  any  direct 
connection  with  Goa,  it  having  been  ascertained  by  the  Indian  botanists 
that  no  Cypress  grows  wild  anywhere  near  that  place.  The  belief  in 
its  Indian  origin,  therefore,  rests  on  no  secure  foundation,  although  it 
has  been  planted  in  many  Indian  gaixlens,  both  native  and  Euro[)ean, 
just  as  it  is  planted  in  gardens  in  Australia  and  other  sub-tropical 
countries.  Inferences  drawn  from  a  comparison  of  structural  and 
morphological  characters  of  C,  lusitanica  with  those  of  its  nearest 
affinities,  C.  iandosa,  C.  sempepirens  and  C.  Bentliami^  are  equally 
inconclusive,  and  the  origin  of  the  si)ecies,  if  species  it  is,  still  i-emaiusi 
undetermined.  ( 

Ample   evidence    is   aflPorded   by   herbarium   specimens   and   by   literary 
records   that    Cupressits  lusitanica  W(is  cidtivated  in   Great   Britjiiu  in   the 
seventeenth    century,    by    Bishop    Compton    at    Fulliam,    by   the  Duche^^s 
of  Beaufort  at  Badminton,   and  by  others,  but  it  is  not  known  from  what 
source     they    obtained    their    plants.      In    the   following  century    it    wtis 
definitely    named    G.  lusifanica,  in   reference  to    its    supposed    PortugueiH* 
origin,    by    Miller    in    the   eighth    edition    of    his   Dictionary'    publishetl 
in  1768,    and  although   rare   in    England  at   the    time,    mention  is   made 
by  him    of    large   trees   that   had   been    killed  in  severe  winters,    notably 
those   in   the   Bishop's  garden   at   Fulham  Palace,  and  one   in   the  ganlen 
of   the    Duke   of    Richmond    at  Goodwootl    hi  Sussex,    which    had    lx»eu 
growing    there    many   years   iminjured.      From   its   first   introduction    thi& 
Cypress  has  been  proved   time  after  time  to  be  too  tender  for  tlie  British 
climate  generally,    but  there  are  still  living   some   good   sjiecimens  in    the 
south    and    west    of   England    and    in    Ireland,    which    attest    its    givat 
beauty    as   an   ornamental   tree  ;    especial   mention    may  be  made   of   one 
over   35    feet    in    height    in   perfect  health  and    vigour,    growing  in    the 
grounds  of  Mr.  Thomas  Acton  at  Kilmacurragh  in  the  county  of  Wicklow, 
where    it    is    associated   with    some    of    the    rarest    and    most   beautiful 
\  Conifers  to   b(»    seen   in   Great   Britain. 

] 
»  *  The    circumstances  of   its    history  here    related    are    almost  wholly  derived    from    an 

interesting  paper  on    '*  The  Cedar  of  Goa,"  by  Dr.  Maxwell  Masters  m  the  '^Joiu-nal   of  the 

Roval  Horticultural  Society,"  Vol.   XVII. 

■f  The  finest  specimens  of  Cupressus  lusUanica  are  still   to    be  seen  at  Busaco  where  there 

are  upwards  of  5,700  trees,  among  which  more  than  500  range   from  50  to  250  years  old, 

incluoing  one  of  colossal  growth  which  is  nearly  100  feet  high,  and  it«  trunk  has  a  gii-th  of 

12  feet  at  three  feet  from  the  ground. 


CUPKESSL'S     MACXABIANA.  "  213 

Cupressus    Macaabiana. 

A  me<liiiDi-size(l  tree  mrcly  pxceediiig  30  feet  high,  with  a  ahort  tnink 
12 — 15  inches  ii)  iliameter ;  often  n  shnib  with  immeroiia  stems  6 — 12 
feet  liigh  forming  a  broail,  open,  irregular  lieail.  Bark  cinn«inon-brown 
broken  into  broail  ridges,  Branchlete  slender  with  orange-red  bark 
whiiih  soon  changes  to  dark  brown.  Leaves  dimorphic;  on  the  axial 
■shoots  more  or  less  elongated,  concrescent  but  free  at  tlie  acute  tip; 
iin  the  short  lateral  growths  minute,  scale-like,  ovftle-aubulate,  acute, 
light    bluish    green.       Stjiminate    flowers    with    six — eight    very    minute 


Strobiles  on  short  pednncles,  sub-globose,  0-75  —  1  inch  iu 
diameter,  composed  of  six — eight  rugose,  pale  brown  scales  mostly  of 
oblong  shape,  each  with  a  prominent  conical  nmbo  and  bearing  numerous 
seeds   furnished   with   narrow   wings.. 

Ciinressiu  Macnsbiaaa,  Murray  in  Edinb.  New  Phil.  Jonm.   I.  293,  t.  11  (1356). 

LiDdfey   in   Card.    Chron.    1856,    p.    420.      Carrifere,    TraiU   Conif.    ed.    II.    166. 

ParUlore,    D.    C.    Prodr.    XVI.    473.      Gordon,    Piiiet.    ed.    II.    90.     Brewer    and 

WaUOD,  Bot  Califor.  II.  114.     Masters  iu  Card.  Chron.  IX.  eer.  3  (1801),  p.  403. 

with  fig.  (Nabiana);   Joorn.    R.    Hort.    Soc.  XIV.   208;   and    Jouru.    Linn.    3o«. 

XXXI.  347,  with  fig.      Beissner,  Nadelholzk.  100.       Sargent,  Silva  N.  Amer.  X. 
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Ciipressus  Macnabiana  was  discovered  by  William  Murray  in  1854 
while  collecting  seeds  for  Messi^s.  Lawson  of  Edinburgh  in  Califoniia. 
at  the  southern  l)ase  of  Mount  Shasta,  it  is  said,  but  this  locality 
is  doubted  as  it  has  not  since  been  found  there  ;  it  has  recently 
been  reported  from  the  Shasta  region,  if  the  identification  is 
correct,  growing  in  groups  near  the  highest  Hmit  of  arborescent 
vegetation,  at  15,000  feet  elevation.*  Its  known  habitat  is,  however, 
very  restricted,  being  confined  to  a  few  dry  slopes  on  the  mountains 
south  and  west  of  Lake  Clear. 

On  the  eastern  slopes  of  Red  Moinitain  is  a  stretch  of  Cupr&t^us 
Macnahiana  about  half  a  mile  square,  scarcely  mixed  with  any  other 
tree.  The  trees  are  only  fiY)m  12  to  20  feet  high,  but  all  have  the 
appearance  of  gi-eat  age.  The}'  ai-e  gnarled,  twisted,  covered  with  moss 
and  with  limbs  breken,  looking  like  an  old  forest  of  Ceilar  of  Leimuoii 
on  a  small  scale ;  a  fire  has  swei)t  through  one  side,  and  the  old 
stumps  standing  black  and  naked,  aid  the  deception.  On  the  western 
slope  tlie  aspect  is  not  less  curioas ;  here  the  Cypress  forms  a  dense 
thicket  6  to  8  feet  high  on  the  exposed  hills,  and  15  feet  high  in 
the  gidlies.  AMiere  the  fires  have  occurred,  seedlings  are  coming  ujv 
but  not  in  great  profusion  ;  the  little  seedlings  having  the  soil  to 
themselves  are  of  a  fresh  green,  are  (piite  shapely,  and  many  of  them 
grow  into  handsome  trees.  A  ft'w  seeds  carried  down  the  stream  to 
the  gravelly  flats  in  the  valley  havi;  formed  a  grove  of  si^ecimens  of 
perfect   pyramidal   shai)e,  as   handsome  as  any  in  a  park.t 

In  Great  Britain  this  Cypress  has  been  nmch  neglected,  doubtless 
from  the  same  cause  that  has  affected  the  cultivation  of  Cupressm 
Goveniana ;  it  grows  but  slowly,  and  is  not  often  so  shapely  as  it 
is  said  to  l)e  in  its  native  home  ;  it  is,  however,  quite  hardy  and 
readily  distinguishable  from  every  other  species.  It  commemorates 
the  horticultural  and  botanical  laboui-s  of  the  late  Mr.  James 
McNab,  for  many  years  Curator  of  the  l\oyal  Botanic  Gardens  at 
Edinburgh. 

James  MgXab  (1810 — 1878),  one  of  the  best  pi-actical  gaixienei-s  of  liis  time,  was  Ijoiti 
at  Richmond  in  Surrey,  luit  his  i)arents'  removed  to  Edinburgh  ^nthill  a  few  weeks 
after  his  birth.  During  the  twelve  years  i>rior  to  1834  he  served  aa  an  apprentice 
and  foreman  in  the  Royal    Botanic  Gardens  at  Edinburgh,  devoting  much  of  nis  sjiare 


Curator  of  the  Caledonian  Horticultural  Society's  exi)erimental  garden  at  Inverfeith,  a 
situation  which  he  held  till  1849,  hi  which  year  he  succeeded  his  father  as  Curator  of 
the  Royal  Botanic  Gardens  at  Edinburgh.  During  his  long  tenure  of  the  Curatorship 
many  mii>ortant  additions  were  made  to  the  gardens,  including  a  ajMice  for  Coniferae, 
a  Rock  Garden,  an  Arlwretum,  etc.,  all  of  whicli  were  laid  out  by  him.  Besides  his 
extensive  practice  in  gai-dening,  he  was  a  frecment  contributor  to  horticultural  literature. 
He  was  one  of  the  founders  of  the  Edinburgh  Botanical  Society,  of  which  he  was 
President  in  1872  ;  he  also  took  an  active  jiart  in  the  affairs  of  the  Scottish  Oregon 
Association,  through  whose  agency  thousands  of  line  coniferous  trees  now  flourishing  in 
various  ^xirts  of  Scotland  were  introduced. 

*  C.  H.  Shiun  in  Garden  and  Forest,  II.  (1889),  p.  598. 
t  Carl  Purdy  in  Garden  and  Forest,  IX.  (1896j,  p.  233. 
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Cupressi^s  macrocarpa. 

A   tree     50  —  70  feet    high    with    u    trunk    3  —  4    feet    in     diameti^r 
covered   witli    Uiickish    bnrk    fissured    into    broad     ridges,    the    branches 
stout     and     spreuiiing,     in     old     iigc     Ijecoming    tabulifonu     like      thosts 
of    a    Cedar  of     Lebmoii.        In   Great    Bi-itain    a   rapidly   growing   tree, 
varyinf;   in   habit    from    broadly  pyramidal   with   long  spreading  brancheK 
to    strictly  fastigiati'    with    erett    branches,     forms    intermediate   between 
these    extremes   being    far  more  frequent    than 
either.      Trunk  mostly  simple  in  the  fastigiat*! 
forms,    often    more    or     less     divided    in    tho 
spreading  and  intei-niediate  forms.     Bark  thin, 
I'eddish    brown,     i>eeling    off    in    longitudiiud 
shreds.       Branches  numerous,    tltickly  set   and 
much    ramified,     the    branchlets    slender    with 
orange-brown     bark     and     tetrastichous    (four- 
ranked)    ramification,    the     herbaceous    shoots 
sindlarly  ramified.      Leaves  bright  grass-green, 
dimorphic  ;      on     the     axial    growths    oblong, 
acute,  concrescenl  except  at  the  acute  tip;  on 
the    lateral    growtlis    smaller,     deltoid  -  acicular 
and    imbricated.        Staminate     flowers     about 
Fig.  02.  8tn)bii«  of  vnprriiii,       one-eighth     of     an      inch    long,      four-angled, 
BBBTOcurjiu.  consisting  of    eight  stamens    in  decussate  pairs 

eiwli  with  an  ovate  connective  bearing  four — five 
anther  celliii.  Strobiles  suh-gloljose,  1 — -1'5  inch  in  diameter,  in  clusters 
of  five — nine  or  more  on  short  stout  |Miduncles  ami  composed  of  eight — ■ 
t«n  decussate  pairs  of  rhomltoidal,  striated  scales  thickened  at  tlie  centrn 
into  an  obtuse  umbo,  of  which  tlie  upper  and  lowermost  pairs  am 
sterile,  the  fertile  scales  Ijearing  from  twelve    to   twenty   sends   each. 

Cii]ir«3aua  nLacn>car]>a,  Hartn'eg  in  Jonni.  ITort.  Six.-.  Load.  II.  187  (1847). 
Goi-dou,  Mom,  IV.  -^98.  vritli  lie.  (184S) ;  aud  Pinet.  ed.  II.  81,  ParUtore,  D.  C. 
Prodr.  XVI.  478.  Brewer  and  Walsoii,  Bot.  Califor.  II.  113.  Lawsou,  Pinet. 
Brit.  II.  195,  tt.  32,  33.  Hooker  til  in  Card.  CIumu.  XXIII.  (1885),  p.  176, 
with  fig.  Sargent  in  Gaiden  and  Forest,  \'II.  (1891),  p.  241,  witli  lig.  ;  and  Silva 
N.  Anier.  X.  103.  t.  .535.  Beissner,  Nadelliolzk.  103.  Goldriiig  in  The  Garden, 
L.  (1893),  ]>.  140,  witli  (ig.  Masters  in  Jonni.  K.  Hort.  Soc.  XIV.  20fl ;  and 
Joum.  Linn.  Soc.  XXXI.  342. 
C.  Lamlwrtinna,  Carrifre,  Trait*  Couif.  ed.  I.  124  (1855) ;  anded.  II.  16a  (1887). 
C.  Hartwegii,   Caniire,  Traiti  Conif.  ed.   II.   188. 

Eng.  and  Anier,   Monterey  Cypress,    Lanil)ert'ii   Cypresj.       Fr.   Cy])r6a  k  gi'ands 
Irnits.      Geim.  Orossfriiclitige  Lebenabaum       Ital.  Cipi'esso  a  gnnao  frutto. 

var.— OrippBii. 

A  so-called  "  plumos*! "  fonu,  the  leaves  {nstea<1  of  being  appressed 
are  mon;  or  less  spreaiHng  ;  the  branchlets  short^^r,  more  rigid,  with  the 
tijis  of  all  the  youngt^st  gniwths  light  yellow. 

var-— lutea. 

Also  a  "  phimose "  form  with  thn  whole  of  the  current  season's 
growths  light  yellow  wliieh  clianges  Uy  the  normal  green  of  the  s]H;cies 
in    the  second   year. 

The   habitat   of   C'lipn-ssus   ntorivnirjic    is   extremely   restricted  ;   it   is 
known     to     grow     spontaneously     only    on     a     small     area    south    of 
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Monterey  in  California.  The  trees  occur  in  small  groups  or  Bolitarj 
in  a  narrow  belt  about  two  miles  long  antl  scarcely  more  than 
two  huDclretl  yards  wide,  extending  along  the  coast  from  Cypress 
Point  southwards  to  Carmel  Bay,  mingling  gradually  with  Pinux 
radiata  inland. 

Tills   very   wstiiL-tod    habitat   is  ascribed   to   the  ;,Tadiial   drying  of  tJie 
Califoniian    clininte  and    to    tin-    direct  action   of   forest   firea   which  are 


(From  the  HuriiKtrs'  Chnnjcle.) 

almost  of  annual  oeeun'ence  towarils  the  end  of  the  hot  dry  summere 
of  South  California.  One  bad  forest  fire  would  sweep  away  every 
existing  Cypress  tree  in  the  grove.  Few  seedlings  are  to  be  seen  ; 
animals  are  allowed  to  browse  at  will  in  the  grove  and  destroy  all 
see<Uiiigs  ae  they  spring  iii>,  and  by  impoverishing  the  soil  hasten  the 
decay  of  the  older  trees.*  Here  is  jwrtrayed  a  condition  of  things  that 
clearly  forebode  the  extinction  of  the  tree  in  its  native  habitat,  but 
such  a  catastrophe  would  be  but  an  episode  in  its  history,  and  would 
•  Garden  and  Forest,   VII,   (1894),  p.  MI. 
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hy  110  means  result  in  tlie  fate  which  threatens  its  near  neighbour, 
Abies  hracteata.  Cupressun  wacrocarpa  has  been  planted  in  thousands 
tliroughout  the  Pacific  States,  in  the  wanner  parts  of  Europe  and  even 
in  Australia,  and  produces  seeds  freely,  so  that  its  disappearance  from 
the  rocky  shore  of  Monterey  would  in  no  way  atfect  its  perpetuation 
in   other  localities. 

According   to   Gordon    the    introduction    of   this    beautiful     Cypress 

into   British   gardens   took   place   in   this   wise  : — 

"In  1831  Mr.  Lambert  gave  the  Horticultural  Society  of  London  a 
few  seeds  of  a  Cypress  without  any  name  or  indication  of  origin,  and 
from  these  seeds  plants  were  raised  which  in  due  course  were  seen  to  be 
<listinct  from  any  previously  known  species.  The  name  Cupressus 
Lamheiiiana  was  applied  to  them  in  compliment  to  Mr.  Lambert  but  not 
published.  Nothing  was  ascertained  concerning  its  native  country  till 
two  or  three  years  afterwards  when  plants  of  the  same  kind  were 
observed  in  Mr.  Low's  nursery  at  'Clapton  which  had  been  raised  from 
seeds  received  from  Dr.  Fischer,  Director  of  the  Imperial  Botanic  Gkirden 
at  St.  Petersburg,  as  a  new  s^^cies  of  Cupressus  from  California.  The 
tree  was  re-discovered  by  Hartweg  in  1846  near  Monterey  and  named  by 
him  Cupresmis  iriar.rocarpa  in  reference  to  its  large  fniits."* 

Large  trees  of  Cupresmis  niacrocarpa  ranging  from  50  to  over  80  feet 
high  are  scattered  over  the  country  from  Perthshire  to  Cornwall  and  also 
throughout  Ireland.  And  even  in  Orkney  it  is  reported  to  be  one  of  the 
most  valuable  Conifers  that  have  been  tried  in  the  island,  standing  the 
strong  winds  without  any  signs  of  injury. t  Although  generally  speaking 
it  is  hardy  in  the  climate  of  Great  Britain,  the  fact  that  many  fine 
specimens  have  been  killed  or  greatly  injured  in  exceptionally  severe 
winters  as  that  of  1860—1861,  should  not  be  overlooked,  and  therefore  it 
is  inatlvisable  to  plant  it  in  situations  too  exposed.  It  is  one  of  the  best 
of  Conifers  for  parks  and  gardens  near  the  sea  except  along  the  east 
coast;  under  the  influence  of  the  sea  air  it  grows  rapidly  into  dense 
pyramidal  or  columnar  piles  of  the  brightest  green.  Very  different  from 
these  is  the  aspect  of  Cupressus  iiiacrocarpa  in  its  native  home,  where,  on  the 
rocky  granite  shore  of  South  California,  it  is  constantly  exposed  to  the 
vstrong  westerly  winds  which  sweep  with  full  force  over  the  Pacific  Ocean. 
These  winds  prevent  the  development  of  branches  except  in  a  horizontal 
direction,  so  that  under  their  influence  all  old  trees  assume  a  form  such 
as  that  shown  in  the  accompanying  figure  which  represents  a  sketch  of  a 
group  of  trees  made  by  Sir  Joseph  Hooker  in  September  1877.  Many 
visitors  to  South  California  who  have  seen  the  Cypresses  near  Monterey 
have  been  struck  by  their  close  resemblance  to  old  Cedars  of  Lebanon 
in  Europe. 

CupriBssus  nootkatensis. 

A  large  tree  with  an  erect  trunk  often  attaining  a  height  of 
80 — 120  feet  with  a  diameter  of  3 — 4  feet ;  at  its  northern  limit  and 
highest  vertical  elevation  reduced  to  a  small  shrub  or  low  contorted  tree. 
Bark  greyish  brown,  irregularly  fissured  into  loose  thin  plates  which  on 
being  peeled   off    expose    a   bright   cinnamon-red   inner  cortex.      Primary 

*  Journal  of  the  Horticultural  Society  of  London,  loc.  dt.  supra, 
+  Dunn's  Census  in  the  Reiwrt  of  the  Conifer  Conference  at  Chiswick,  p.  526. 
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branches   spreading,  often   ascending  at  the  tips  and  covered  with  smootli 
brown    bark.      Branchlets    stoiitish,    distichous   and   alternate,    their   iiinii- 
fication   similar  and   three    or   four   times   i-epeated.     Leaves   in   decussaW 
pairs ;  on  vigorous  branclilets,  ovate,  acute,  free  at  the  apex,  0*25 — ^0*5  iiicl 
long ;   on   the   younger   lateral   branchlets   broadly  subulate,  imbricated  ^r 
concrescent,    one-eighth    of   an    incli    long,    light   glaucous    gi*een ;    yiieiv. 
shaded,  dark  lustrous  green.      Staminate   flowers   small,  oblong,  /jom^wsed 
of  four — five  pairs  of  pale  sulphur-yellow  stamens.      Strobiles  sul>-globose, 
about   0'5    inch   in   diameter,    consisting   of   six — eight  scales  each  with  a 
pointed  umbo  and  bearing  two — four  seeds. 

Cupressus  nootkateusis,  Don  in  Lambert's  Genus  Finns,  II.  18  (182-4).  Hooker, 
Fl.  Amer.  Bor.  II.  165  (nutkaensis).  Hoofies,  Evergr-eeus,  3-15.  Gordon, 
Pinet  ed.  II.  94.  Lawson,  Pinet.  Brit.  II.  199,  t.  34.  Mastei-s  in  Jouni.  R. 
Hort.  Soc.  XIV.  206;  and  Jouni.  Linn.  Soc.  XXXI.  352.  Sargent,  Silva  N. 
Anier.  X.  115,  t.  530. 

Chanifecvparis  nutkaensis,  Spacli,  Hist.  Veg.  Plian.  XI.  333  (1842).  EudUcher, 
Synops.  Conif.  62  (1847).  Carriei-e,  Traite  Conif.  ed.  II,  127.  Parlatore,  D.  C. 
Pi-odr.  XVI.  465.  Synie  in  Gaiil.  Chron.  XL  (1879)  p.  560.  Bcissner,  Nadel- 
holzk.   79,  with  fijs.  " 

Thujopsis  l>oi*eali8,  Fischer,  ex  Carri^re,  Traits  Conif.  ed.  I,  113. 

Eng.  Nootka  Sound  Cypress.  Amer.  Yellow  Cypress,  Sitka  Cypress.  Fr. 
Cyiirfes  de  Kutka.     Germ.  Nutka-Le!>en8bauni.     Ital.  Cipressa  di  Nootka. 

Although  as  long  and  almost  as  assiduously  cultivated  in  this  country 
as  the  closely  allied  species  Cuprei<sus  Lawsoniaiia,  C.  7tootkatensis  ha.s 
f<liowii  but  little  tendency  to  sport  into  abnormal  fonns ;  it  has  for 
the  most  part  pivserved  under  cultivation  a  constancy  in  form  and 
colour  as  remarkable,  relatively  si>eaking,  as  the  ever  varying  divergencies 
occurring  in  C.  Laicsoniana.  The  foUowing  aixi  the  most  noteworthy 
varieties   occasionally  met  with   in    British   ganlens. 

Varieties  distingnisheff   by   habit. 

var.— compacta. 

Of  dwaif  dense  growth,  the  short  trunk  much  divided  and  much 
bmnched,  the  branchlet  systems  smaller  and  less  flaccid  than  in  the 
type. 

var.— gracilis. 

A  small  tree  or  shrub,  usually  the  latter,  nuich  branclied  and  of 
globose  outline ;  the  branchlets  and  terminal  gi'owths  more  slender  than 
in   the    type. 

var— pendula  vera. 

In  this  form  the  primary  branches  are  more  distant,  and  with  their 
appendages  all  more  or  less  dei)ressed,  more  slender  and  more  elongiited, 
and   occasionally   rpiite    pendulous. 

Varieties   distiiuj wished   by   colour. 

var.— argenteo- variegate . 

In  this  variety  many  of  the  youngest  bmnchlet  systems  or  parts  of 
them  are  cream-white,  atfording  a  strong  contrast  to  the  dark  green  of 
the    other   parts. 
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var.  — aureo-variegata. 

Similar  to  the  pi-ececling  except  that  the  youngest  bmucjhlet  systems 
or   parts   of   them   are   l^right   golden   yellow   instead   of    cream-whito. 

vaj:.— lutea. 

In  this  variety  the  whole  of  the  cun'ent  year's  gi-o\vth  is  at  first 
light  yellow  which  changes  gradually  towards  the  end  of  the  summer 
to   bright  grass-gi*een. 

Cupressus  nootkatcnsbi  was  originally  discovered  by  Archibald 
Menzies  in  1793,  from  whose  herbarium  specimens  gathered  on  the 
shore  of  Nootka  Sound  it  was  first  described  by  David  Don  in 
Lambert's  "  Genus  Pinus."  It  was  introduced  into  European  gardens 
through  the  Imperial  Botanic  Garden  at  St.  Petersburg  alM)ut  the 
year  1850,  and  became  distributed  under  the  unpublished  name 
of  Thujopsis  borealis.  It  is  essentially  a  northern  tree,  inhaV)iting  a 
maritime  region  of  considerable  extent  in  northi-west  America.  From 
Sitka  it  spreads  southwards  through  the  islands  and  along  the  coast 
range  of  Alaska  and  British  Columbia  from  sea-level  up  to 
2,000 — 3,000  feet  elevation.  It  is  abundant  in  Queen  Charlotte's 
Island,  on  the  Olympian  mountains  in  Washington  and  on  the  slopes 
of  Mount  Eaines,  but  becomes  quite  rare  as  it  approaches  its  southern 
Kmit  in  Oriegon.  It  is  one  of  the  most  valuable  timber  trees  in 
the  region  over  which  it  is  spread,  being  unsurpassed  by  any  other 
North  American  tree  for  the  manufacture  of  household  furniture  and 
indoor  carpentry.  "The  wood  is  light  and  hard,  close-grained, 
exceedingly  durable  in  contact  with  the  soil,  easily  worked  and 
susceptible  of  receiving  a   beautiful  polish."* 

As  a  tree  for  British  lawns  and  pleasure  grounds  Cupressus  nootkateims 
is  one  of  the  most  appreciated,  being  perfectly  hardy  and  thriving  in 
any  ordinary  soil  not  too  dry.  Xone  of  the  forms  into  which  it  has 
sported  imder  cultivation  surpasses  in  effectiveness  the  originally  introduced 
ty])e,  which  is  so  well  marked  by  its  broadly  conical  outline  and  dei^j) 
green  foliage t  that  it  may  be  distinguished  without  difficulty  from 
C.  Lawsoniana,  for  which  it  is  occasionally  mistaken.  Tlie  two  species 
are  also  further  distinguished  thus : — C.  iwotkatensin  rarely,  if  ever, 
grows  into  the  dense  columnar  or  tower-like  8hai)e  so  common  to 
C.  Lawsoniana ;  the  frondose,  leafy  branchlets  of  the  former  are 
shorter,  stouter  and  frequently  more  pendidous ;  the  staminate  flowers 
are  sulphur-yellow,  not  crimson  as  in  G.  Laicsomana,  and  tlie  strobiles 
are  larger,  usually  with  one  more  pair  of  scales  that  have  a  sharper 
umbo. 

*  Silva  of  North   America,   Vol.   X.    p.    116. 

t  Strikingly  beautiful  are  the  fine  Hpeciniens  of  this  form  standing  on  each  side  of 
the  drive  leading  to  Streatham  Hall,  Exeter,  the  residence  of  Mr.  R.  Bowennan  West.  The 
trees,-  25  to  30  feet  in  height,  are  twenty- four  in  number,  of  which  twelve  have  their 
branchlets  more  iwndulous  than  the  others.  Many  more  equally  good  are  standing  in 
different   jw-rt^  of  the  grounds. 
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Gupressus  obtusa. 

A  tall  tree,  attiUTiiiiK  a  lieight  of  70 — 100  or  more  feet,  with  a  straight 
tniiik  2-5 — 3  feet  in  diaiiieter  near  tlie  fjround,  deimiled  <if  branches 
iw  one-half  or  more  of  the  lieiglit,  i>ft«n  with  a  ronnded  top  and 
Mub-jiendnlows  branijhos,  the  tnnik  covered  with  reddish  bark.  In  Great 
Britain  the  oldest  trees  have  a  broadly  |iyniuii<1iU  outline  ;  the  bark 
of  the  tmnk  thin,  jxielinf;  off  in  longitiuUiial  flakes  exposing  a  cinnamon- 
brown  inner  cortex.  Primary  branches  close-set,  spreading,  often  more 
or  less  curved,  the  lowennoet  dejiressed  at  tlie  outer  extremity.  Samifi- 
tation  of  branehlets  distichous  and  repeatt^d  tiire*  times  in  a  tri-pinnato 
manner ;    bark    reddish   brown,    slighUy   veiriicose,    that   of     the    younfijcr 


(From  the  IktnUair^  CftroniCfc.^ 

shootfl  orange-brown.  Leaves  persistent  on  the  axial  growths  four — 
five  years,  ovat«-oblong,  sub-acute,  eoncrescent,  in  decussate  pairs,  the  smaller 
tlorsiventral  pair  flat,  the  lai^er  lateral  pairs  keeled  and  often  glandular; 
both  pairs  greatly  elongated  on  fast -growing  shoots  and  free  at  the 
acute  tip,  dork  lustrous  green.  Staminate  flowers  oval  or  sub-cylindric, 
pale  yellow.  Strobiles  solitary  on  the  ends  of  short  lateral  branehlets, 
globose,  about  0'.5  inch  in  diameter  and  composed  of  eight,  rarely  ten 
sub-ligneous  broivn  scales  each  with  a  short  umbo  and  bearing  two — 
six  seeds. 
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CiilH^iHiis  o)itiis&,  Kocli,  Detidrologif,  II.  16S  (1873).  MasUn  iu  Jouni.  R. 
Hort.  Soc.  Xn'.  207  ;  and  Journ.  Liiiii.  Soc.  XXXI.  355. 

ChanifBtyiHria  olituaa,  Eiidliclier,  Synoiis.  Conif.  83  (1847).  ParUtore,  D.  0. 
Prodr.  XVI.  466.  Carriere.  TraiW  Conif.  ed.  II.  128.  Boissner,  Nadelholzk,  92. 
with  tig. 

RetiuiHiMini  ol.tuaa,  Siobold  et  Zuccarini,  Fl.  Ja|i.  II.  38,  t.  121  (1842). 
Gordou,  Pinet.  ed.  II.  367  (fetilioalKira).*  Synie  in  Gard.  CIiTon,  V.  (1876), 
1>.  235,  n-ith  tigs.     Kent  in  Veitnli'i  Manual,  «d.  I.  24r.,  with  tii;. 

TImya  obtusa,  Masters  in  Joiint.   Linn.  Siic.   XVIII.   491,   with   tig. 

Eng.  Jajanese  Cypr«as.  Fr.  Cyprus  japonnais.  Gemi.  SoiiiieiicytiresHe.  Ital. 
Ciprcsso  gia|>i>Deiie.     Jap.  Hi-no-ki. 

Auioiigt  tliB  iniiiiy  varieties  niul  siilvviirieties  of  dywe»nwr  ohfusa  whiuli 
have     orif^imtetl    iimler    cultivntioii    uitlier    iu    Jitpaii    or     in     Euroi^ean 
giinieiist  the    following    wtaiii    thuif    ilistiiictive    (.haracter   more   or   less 
permanently.       Tliey     are    all     U'ttwr 
known   in  British  gartluiis  as   Bctinos- 
poras    anil    in    PontiuHutal    gardens    as 
Clmiiitecyparis  forms. 

Tar— aurea. 

Of  II         1  I 

1  nU         J    1  t      tl  tl  i>e 

bran  lit      a   1    f  1   J 
Rolln  J  11       »1     1 

•      1  1    1    1       *,    tl 


fall 
allj  1     I  ly 


a    1      t     1      1 
tl       St        1   J 

Tar  — compacta 

A    rol     t,     1       f    f 


ba«.     tl       In      1 


1       1  VI  1    1       t    tl 
I     t, 
1      tl        1  n     1  I  t 


Tar. 

Of  clwarfcr  ami  iU^nsi>r  haliit  tlian 
th<!  common  form.  Tht;  branches  arc 
thickly  fumiaheil  with  short  fent- 
likc    opiM>site     hmnclilet     systems    of 

nearly      equal      siat.  Tlw     leaves        PtR-  <«•   f"!"-™""  i*'"",  v»r.  /uuvian 

are   closely  inihricatiiil    iii    four   rows, 

thick  in  textrire  ami  of  a  rich  deep  gnnii  colour,  fllicoldes  aurea 
(syn.  tefitfjonaj  —  of  slower  growth  anil  tlwarfer  hahit  than  jSiroi'lPK, 
anil   with   all   itf   bmuulilct   sysU-ms   rich   golden  yellow. 

.    mI.    II.    364. 


.    tilic 


Acad.  St.   Petersh.   X,   4S9  ( 


*  Ratinosinra  errore  auotonini  fere  oiiiiiium  iiiai  Eiidliclivr. 
t  Beissner  enumeiat«s  and  d?scri1>es  upwards  of  twenty,  Xadeltiolzkuiidi 
X  Seen  by  him  tultivBC4!d  in  jipLrdens  around  Tokio  and  on  the  iiortli  c< 
u|   Kiusi'i  mixed  witli  the  normal  Cupresaua  obhiaa. 
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var.— Keteleerii. 

As  seen  in  Britisli  gartlens — of  denser  habit  and  more  regular  outline 
than  the  typical  fonn  ;  the  branchlets  and  foliage  of  a  deeper  green 
with   many    of  the    terminal   growths  light   yellow. 

var.— lycopodioides. 

A  low  tree  of  conical,  but  sometimes  of  irregidar  outline,  with 
thicker  branches  and  branchlets,  the  latter  numerous  and  irregularly 
aiTanged  on  all  sides  of  the  axial  growth,  more  closely  set  at  the 
extremiticns  where  they  are  frequently  more  or  less  fasciated  ;  leaves 
crowded,  thickened,    closely  ad  pressed   and  of    a  deej)   green    colour. 

C.  obtusa  lycopodioides,  9Upra,     Retinispora  IvcojxxUoides,  GordoD,  Pinet.  ed.  II. 
364.      Cliam8ecyx»ri8  obtiisa  lycoi>odioides,  Camere,   Ti-alt^  Conif.  ed.   II.   132. 

var.— Mariesii. 

Differs  from  the  typical  fonn  in  having  all  the  terminal  growths  of 
the  curi-ent   year  light   yellow   or   creiim- white. 

var.— pendula. 

A  pendulous  variety  with  long  stoiitish  spreading  branches  and 
sle-nder,  elongated  pensile  branchlets  which  originated  from  Jajmnese 
seed  sown  in  the  gaixlen  of  Prince   Lobkowitz  at  Eisenberg  in  Bohemia.* 

C.  obtusa  jieiidiila,  supra.     Chamsecyijaris  obtiisa  (lendula,  Beissner,  Nadelholzk.  96. 

var. — pygma^a  (syn.   nana), 

A  singular  little  bush  mrely  exceeding  a  foot  high  ;  it  spreads  horizon- 
tally on  all  sides  forming  a  dense  tuft  of  green  sprays  as  ornamental 
as  it  is  curious. 

Cm^ressns  obtusa  is  one  of  the  few  instances  occurring  in  the 
Conifene  whose  native  country  is  unquestioned  but  whose  existence 
in  the  wild  state  is  either  altogether  unknown  or  involved  in  much 
uncertainty.  It  is  undoubtedly  endemic  in  Japan,  but  the  presence 
of  a  dense  population  with  its  constantly  recurring  need  of  timber 
for  constructive  purposes,  for  which  that  of  C,  ohtum  is  one  of  the 
very  best  the  country  produces,  has  long  since  brought  about  the 
destruction  of  every  accessible  wild  tree.  Two  potent  causes  have, 
however,  contributed  to  preserve  the  species  from  extinction  : — The  . 
tree  is  held  sacred  by  the  followers  of  the  Shinto  faith  whose 
temples  are  built  exclusively  of  its  timber,  but  at  the  same  time  it 
is  always  planted  in  numbers  around  them  and  these  trees  are 
carefully  guarded  from  injury: — its  timber  is  the  best  in  the  country 
for  the  interior  of  the  more  expensively  furnished  houses,  being 
strong,  fragrant,  fine  in  grain   and   susceptible    of  a  high   polish. t     It 

*  ProV>ably  not  identical  with  the  Oupressus  ohtiisa  jyciuUihi  of  Maximowicz  seen  by  him  in 
Japanese  gamens  around  Tokio,  but  not  knowTi  to  be  in  cultivation  in  Europe. 

+  Sargent,    Forest   Flora   of  Japan,  p.  73.       The    palaces  of  the  Mikado   at  Kioto  are 
built  of  tlie  wood   of  Cuyrcssus  obtusa. 
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also  the  best  to  lacquer,  a  process  carried  to  great  perfection  in 
.IWpau,  and  to  secxire  a  supply  of  its  valuable  wood,  C.  obticm  has 
been  for  ages  past  and  is  aiill  being  extensively  planted  on  the  lower 
slopes  of  the  mountains  in  the  interior  of  Hondo  np  to  3,000  feet 
el-ivatiou.  It  has  also  been  eultivatetl  by  the  Japanese  for  the 
decoration  of  their  gardens  from  time  immemorial,  and  many  distinct 
varieties  of  it  have  been  obtained  by  them  ;  amongst  these  are  the  forms 
dejcribed  above  under  the  names  of  att-reu,  fifkoi'lrs,  h/copodioides  and 
pt-prum,  all  of  which  were  introdnced  along  with  the  species  in  1861. 
■•"•ey  clip,  contort  and  dwarf  plants  of  this  species  and  C.  pisifera 
into  many  grotesque  and  monstrous  shapes ;  the  illustration  represents 
a   plant  of  great   but   unknown   age  so   treated. 


Capregmn  obluea  has  its  liomologue  in  C,  La'csoninna  of  weaferii 
America,  but  uidike  that  species  when  traiisj limited  to  British  gartleiia 
it  will  not  grow  everywhere.  It  forms  Imiiclscimi'  n]>eciiiieiis  in  gooil 
retentive  soils  witli  a  porous  substratum  such  iis  are  found  in  the 
sandy  loams  of  Gloucestershire  and  Devonshire,  in  the  Kentish  ra;( 
around  Maidstone,  on  the  Weidden  elay  ■,'enemlly,  and  in  the  hght 
loama  of  Dumbarton,  Midlothian,  County  Down  anil  other  parts  of 
Scotland  and  Ireland  ;  in  chalk  soils  ami  soils  with  a  liniPstone 
siibstraturo    it    usimlly  fails  entirely. 


Iv  ClIPRESSUS    Pi-SIFEBA. 

Gupressus   pisifera. 

) 

A  sniftllcr  nnd  more  slender  tree  than  Cujiremnin  olituna  with  whi<j 
it  is  everywhere  assimiateil  in  Japan,  and  generally  witli  a  more  op< 
crown  and  the  tnink  covered  Avith  darker  bark  which  (in  Kiiglan 
peels  off  in  longitudiiial  flakes  exposing  a  cinnoi non-brown  inner  eortt' 
Primary  branches  nlender,  spreading  or  more  or  less  depressed  a^ 
s]>arinj[ly  ramified  exeept  at  the  distal  end ;  secondary  branches  aiy 
briincldeta  ramified  as  in  C.  ohivsa.  Leaves  pereistiiij;  jjreen  (ex  Siebo!^,, 
five    years,    in    England    Ijeconiing    effete    in    the    third,    rarely    in     t^ 


fourth  y(.'ar,  ovateobloiig,  acnte,  elongated  on  the  iixial  growtlia, 
imbricated  or  coueiesient,  livf  at  the  apes,  dark  green,  but  during  the 
growing  season  witli  a  decided  yellow-brown  tint  when^  fully  ex]MHte*l 
to  the  sun,  marked  with  white  matgiiinl  lines  on  the  under  aide  of 
the  bianchlels.  Stn minute  flowers  cylindric,  obtuse  with  eight — ten 
stamens  in  decussate  pairs.  Strobiles  sub-globose,  not  larger  than  an 
indiiiaiy  gaiilen  pen,*  composed  of  ten— twelve  scales  obscurely  five  or 
*  WheliM   the  S|>0fit1c  iianie  piiifern   (iif«-beiirilig). 
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six-angled    in     outline,    slightly   depressed  and   with    a   Diinutc    umbo    in 
the    centre   of   the  exposed   surface. 

CuDressiu  piwTera,  Koch,  Dendrologie,  11.  170  (1878).  Mastera  in  Joum. 
R.  Hort.  See.  XIV.  207  ;  and  Joum.  Linn.  Soc.  XXXI.  356 
ChamscypampiBifera,  Endlicher,  Synops.  Conif.  84(1847).  Canitro.  TraiM  Conif. 
mJ'-  ^*^-.  .'^"'•to'^.  D.  C.  Prodr.  XVf.  485.  Beisaner,  Nadelhdzk.  83,  with  fim. 
Thuya  piaifera,  Mastere  in  Journ.  Linn.  Soc.  XVIII.  48B  (1881). 
RetiniH[iora  piaifoTB,  Siebold  and  Zucearini,  Fl.  Jap.  II.  39  t  '  122  (18421 
'     -     -T     «c    '»"«n(«pora).      Sjme    in  -  Gwd.    Chron.   V.   (1876); 


Gordon,   tinet.'  ed.    11. 
p.   236,   with   tig. 

Eng.  Pea-rruited  Ettiniaponi  or 
Germ.   ErbBenfriichtige   Cyprease. 


A  lai^  number  of  deviations  from  the  normal  form  have  appeared 
both  in  Japanese  and  European  gardens,  of  which  only  those  that  ore 
constant  in   their  matt   obvious   varietal  character  are   here  described. 

var.— aurea. 

This  has  the  whole  of  the  growths  of  the  current  season  rich 
golden  jeUow  which  changes  to  the  normal  green  of  the  sjMicies  in  the 
following  year.  It  is  quito  distinct  from  the  variety  plumosa  aurea 
described  below,      sulphurea   is   similar,   but   of  a  much    paler   yellow. 
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var.— fllifera. 

A  low  tree  or  siib-pi-ostrol«  shrub  in  which  both  thu  priinnry  bmnches 
and  the  axial  growths  of  the  branchlet  Kystems  are  gt«atly  eIon^t«J 
at  the  expense  of  the  lateral  shoots  which  are  distant,  short  and 
sparsely  ramified.  Leaves  more  distant,  more  aeiite  and  less  appresaed 
than  in  the  type,  and  fulvous  green  in  eoloiir.  fllifera  aUTSa  lias 
all  the  terminal  growths  light  golden  yellow ;  fllifera  gracUiS  is  a 
dwarfer   form    with  more    slen<ler   terminal    shoots. 

C.  puifera  filifeni,   MH$t«rs  in  Journ.  R.   Hort  Soc.   XIV.  207.     Chanuecyparis 

fieiten  fitirera,  Beisaaei-,  Nadelliolzk.  90,  uith  Rg.  Retinispors  tillfetn,  Goidon, 
inet.  ed.  11.  364.  Synie  in  Gard.  Cliron.  V.  (liJe),  p.  235.  ChaTiueeyparib 
pendula,   Maximowicz  in   Bull.    Aoai.    8c.    Petersb.    X.   489. 


var.— plumosa. 

A  smaller  tree  of  denser  habit  and  more  strictly  conical  outline, 
with  numerous  short  ascending  bmnches  thickly  furnished  with  lateral 
shoots ;  branchlet  systems  decnrved  at  the  distal  end.  Leaves  awl- 
shaped,  more  or  less  spreading,  dark  green.  plumosa  albo-plcta 
has  the  tips  of  the  branchlets  cream-white,  imparting  to  the  plant  a 
speckled  and  spotted  appearance.  plumosa  arffentea  has  nearly 
the    whole    of  the   young  growths   cream-white    iThicn   becomes   green    in 
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tli<^  fnll..wiii};  s<'iisoii.  pIumOBa  aurea  Iku  iU  tcniiiiial  sihoots  with 
their  foliage  light  giiltkn  yellow  whith  £;ni(litull.v  subsides  to  deep 
j,Tet'ii  as  the  seamin  iulvniici's,  and  is  succeeded  in  the  following  year 
hy   ii    renewal   of  the   yellow   j,Towth. 

C.  [.iaifera  plumoss,  Mftstors  in  Joiirn,  R.  Hort  Soc.  XIV.  207;  and 
.loum,  Linu.  Soc.  XX.XI.  333,  ChaiDiecypariH  ]>isirera  plumoaa,  Beisauer,  Nsdcl- 
holzk.  sr.  Ketiiiispora  pluniosa,  Gonjon.  Piuet.  ed.  II.  370.  Symc  in  Card. 
Cliron.    V.   (1876),  ji.   235,   witli   lig. 

Tar.— squarroBa. 

A  low  tne  soiiu  tiuies  t.ikiii^  the  form  of  ii  laign  bush  of  irregidar 
outline.  Trunk  iHually  diMdul  and  forked  near  the  iMwe,  tlie  hronehes 
iinmh  I'aiuifiid  hnmildits  xpnaihng  and  funiithid  with  short  flattened 
iiricnlar  lenveM  m  deui-fsati    jmirn  and  of  almo-.t  sil\erj'    whiteness. 

'.  pisifera  BquarroHS    Hantera  in   loum     R.    Hort     Scx^     XIV,   207;   aiidJouiii. 

"      XX\I    


Linn.   Soc.    XX\I     JfS       Clianiiec^ iians  iiiBifera  wiiuirrowi,  Bei«9lier,  Nadelliolzk. 

85,  with  "-      "-'— "    '-"  -'    ' "'    ■  -     "    ■"   -   •"■' 

Corriire, 


ith  tig      RetiTiisi>ura  -viuamisa   Sidirld  and  Zac«anni    F1.  Jap.  II.  40,  t.  123. 
--,  Trait.    Coiiif    c-d    II    U,       (  nrdrni     Piiiet    «!     II    371. 


Pin.  m    Clil'l-wl  tn™  ot  CupiTMii,  nW(.»(  or  V.  /•i-lfi^-  iimr  Tokio,  Japiii. 

The  iHJtea  relating;  to  the  habitat  of  Cuprrnsim  obtiim  and  the  uses 
111  wliich  it  IB  applied  in  Japan  are  eeiually  applicable  to  C.  pmfern* 
(•xt-ei>t  that  the  latter  is  not  held  sacred  by  the  Japanese  in  so  high  a 
decree  as  the  fonner  and  that  its  timber  is  not  ho  valuable.  Although 
almost  always  found  growing  together  and  in  old  age  scarcely 
distinguishable  from  each  other,  they  have  long  Ijeen  rect^ised  as  distinct 
species  by  the  Japanese  who  designate  eiicli  by  different  vernacular 
names,  calling  C.  ohtusa  Hi-no-ki  and  C.  pisi/nn  Sa-wa-ra.  C.  pm/ei-a 
and  all  its  varieties  of  Japanese  origin  that  are  in  cultivation  in  this 
conntry  were  introduce<l  by  the  late  Mr.  John  Gould  Veitch  in  1861. 

•  The  habitat  of  C'l/rreigm  /lUifera  ia  iirobably  not  confined  to  Japan  ;  it  w«h  gathered 
liy  Dr.  Anderson  in  the  Chinese  proiince  of  Vim-nan  in  1870—1871,  but  whether  wild  or 
•cultivated  U  not  stated. 
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Comparing  Cupressus  pisi/era  with  C.  obtusa,--  In  Jajmn  the  latter  is  the 
larger  tree,  in  Great  Britain  this  proportion  is  thus  far  reversed, 
(7.  pisifera  being  the  taller  and  freer  grower.  Both  in  habit  and  aspect 
the  two  species  may  be  readily  distinguished  from  each  other :  (7.  ohtusa 
has  a  more  regular  outline;  it  is  denser  in  aspect  and  deeper  in  colour: 
in  C,  pisi/era  the  branches  both  primary  and  secondary  are  usually  longer 
and  more  slender,  and  what  is  of  more  value  in  a  botanical  sense, 
the  cones  are  much  smaller  with  differently  shaped  scales,  and  the. 
scale-like  leaves  are  more  acute,  more  distinctly  free  at  their  apical 
end  and  are  marked  witli  white  lines  on  the  under  side  of  the 
branchlets. 

The  varieties  of  Cupressus  pisi/era  are  among  the  most  ornamental  of 
trees  and  shrubs,  and  are  especially  suitable  for  small  gardens ;  they 
thrive  in  a  gi*eater  variety  of  soils  and  situations  than  the  varieties  of 
C.  ohfusa  and  will  often  grow  where  the  latter  fail.  Plumosa  and  its 
coloured  sub-varieties  are  transitional  or  intermediate  forms  between  the 
primordial  and  adult  states;  they  take  the  highest  rank  as  horticidtural 
plants  among  the  so  -  called  "  plumose "  forms ;  they  are  not  only  in 
general  use  in  several  departments  of  out-of-door  gardening  but  they  are 
also  much  cultivated  in  pots  for  windows  in  London  and  other  large 
towns.  The  variety  s(piarrosa,  a  remarkably  distinct  one,  was  first  seen 
in  cultivation  around  Tokio  by  Siebold  and  afterwards  by  Maximowicz, 
both  of  whom  described  it  as  a  distinct  species,  its  real  origin  being 
unknown  to  them.  As  pointed  out  by  Bcissner,  it  is  a  "Jugend- 
fomi"  that  has  been  perpetuated  from  cuttings  of  C,  pisi/era  with 
primordial  leaves  only.  Since  its  introduction  into  Great  Britain  sterile 
cones  have  been  occasionally  produced  which  are  identical  in 
structure  with  those  of  the  parent.  More  rarely  branch-sports 
(Sportzweige)  have  apjx^ared  with  the  adult  foliage  of  C,  pisi/era^  thus 
confinning   its   origin. 

Cupressus   sempervirens. 

A   tree   of   variable   height   and   habit   but   usually  recognisable  in  two 
distinct  forms:  the  one  Avith  spreading  branches  and  of  broadly  pyramidal 
or   conical  outline,    but   in   old   age   with   an   open   head   and  of  irregular 
outline  ;  the   other  with   upright  branches  more  or  less  appressed  to  the 
trunk   and   to   each   other,   forming    a   flame-shaped   or   columnar  tree   of 
dense   aspect.     Branches   terete  with   smooth   reddish    brown   bark    much 
ramified   at   the   distal   end ;   ramification   tetrastichous   (four-ranked),    the 
herbaceous  shoots  short,  pinnately  branched  and  falling  off  in  the  third  or 
fourth  year.      Leaves  on  the  axial  growths  broadly  ovate  or  ovate-oblong> 
obtuse    or    abruptly    mucronate,  concrescent,    rarely    free     at    the    aj)ex,. 
becoming  effete  the  second  or  third  year;  on  the  lateral  and  herbaceous 
shoots  much  smaller,  scale-like,  broadly  ovate    or  rhomboid-oblong,  closely 
imbricated   and   marked  with   a   gland   on   the   back.      Staminate   flowers 
oblong,  about  one-eighth    of   an  inch    long,  pale   orange-yellow,  containing 
ten — twelve    anthers  in   decussate   pairs.      Strobiles   mostly   in  clusters  of 
two — five,    rarely  solitary,   subsessile  or  shortly  pedunculate,   very  variable 
in  size    and    shape,  composed  of    eight  —  twelve  subquadrate  or  obscurely 
pentagonal   scales,    smooth    or   slightly   rugose,    and   with   a   rather    blimt 
pyramidal   umbo. 
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Oiipreaaiis  sempervirens,  Linnaeus,  Sp.  Plant.  II.  1002  (1753.)*  Pallas,  Fl. 
Ross.  I.  11,  t.  53  (1784).  L.  C.  Richard,  M^m.  sur  les  Conif.  50(1826).  Loudon, 
Alb.  et  Frut.  Brit.  IV.  2464,  with  figs.  (1838).  Parlatore,  D.  C.  Prodr.  XVI.  468. 
Gordon,  Pinet.  ed.  II.  95.  Boissier,  Fl.  orient.  V.  705.  Hooker  fil,  Fl.  Brit.  Ind. 
V.  645.  Beissner,  Nadelholzk.  102,  with  fig.  Masters  in  Joum.  R.  Hort.  Soc.  XIV. 
208  ;   and  Joum.  Linn.  Soc.  XXXI.  325.     And  many  othere. 

C.  horizontalis.  Miller,  Diet.  ed.  VIII.  (1768).  Endlicher,  Synops.  Conif.  56. 
Carri^re,   Traite  Conif.  ed.  II.  144. 

C.  semj)er Wrens  horizontalis,  Parlatore,  D.  C.  Prodr.  loc.  cit.  Gordon,  Pinet. 
ed.  II.  96. 

C.  fastigiata,  De  Candolle,  Flore  Francjaise,  V.  336.  Endlicher,  Synops.  Conif, 
37.      Carri^re,  Traite  Conif.  ed.  II.  146. 

C.  sempervirens  stricta,  Loudon,  Arb.  et  Fnit.   Brit.   IV.  2465. 

C.   semi)erviren8  fastigiata,  Beissner,  Nadelholzk.   102. 

C.  Whittleyana,  GDrdon.  Pinet.  ed.  II.  102. 

Eng.  Roman  Cypress.     Fr.  Cypres  commun.     Germ.  Echte  Cypresse,  Saulenfomiige 

Cypresse.      Ital.  Cipresso  columnare.     lanrapiaffoi:  of  Homer. 

Ciipressits    sempervirens    is    coniiiion    throughout    the     Mediterranean 

region   from  Portugal   to   Syria,  the    fastigiate  form  being  often    seen 

in    striking    contrast    to    its    surroundings     and    not    infrequently    a 

conspicuous    feature   of    the  landscape.       It  also   occurs  wild  in  Asia 

Minor  and  northern   Persia,  and  planted    in    north-west   India  where 

it    sometimes   attains  a  height  of   100   feet  with  a  trunk  nine  feet   in 

girth     near    the    ground.       An     hypothesis,    strongly     supported     by 

circumstantial  evidence,  has  been  advanced  that  the  common  Cypress, 

although  growing    spontaneously  in   many  parts    of    southern    Europe, 

is  really   of  eastern  origin,  and  that  it  has   spread   westwards  chiefly 

through    human    agency.      The    two    fonns    have    been    known    from 

time  immemorial,  and  whilst  some  authors  have  adopted  the  fastigiate 

one    as    the    type    and    the  horizontal-branched  as  a  variety,   others 

have  adopted   a  reversed  view,  and  others  again  have  descriljed  them 

as    distinct    species.       From    analogy  with    fastigiate    fonns  of    other 

species    as     C.    "inacrocarpay    C.     Lawsoniania    and    even     the    common 

oak    whose    origin    is    known,  it  would    be    safest  to  infer    that   the 

fastigiate  is  a    divergence   from    the    horizontal-branched  fonn.      That 

the    two     are     not     specifically    distinct    we    have    the    authority    of 

Parlatore   for  stating  that  upright  and  spreading   branches  have  been 

observed    on    the    same    tree,   and    that    the    two    are    connected   by 

intermediate  forms  in   which   the  gradation   from  one   to   the  other  is 

plainly    perceptible.*      Both     on     the     continent     of     Europe     where 

sufficiently  hardy,  and  also  in  Great  Britain,  horticulturists  have  always 

preferred    the    fastigiate    form    and    many    remarkable    arboricultural 

effects  have   been  produced   by   it,  especially  in   Italy.     C.  sevipervireTis 

was    cultivated    in    Great    Britain    prior   to    1548    in    which   year    it 

was  included  by  Turner  in  his  "Names  of  Herbes." 

The  Cypress  is  mentioned  by  many  ancient  authors  from  the  poet 
Homer  downwards  to  the  end  of  the  classic  period,  sometimes  in 
connection    with     funeral    rites    and     sometimes    in    reference    to     niral 

*  De  CandoUe's  Prodromua,  Vol.   XVI.  p.  469. 
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economy ;  its  name  also  occui's  in  Holy  Writ.  In  the  Middle 
Ages  the  Cypress  became  associated  in  the  south  of  Europe  with 
cemeteries  and  places  of  worship,  much  in  the  same  way  ae  the 
Yew  in  more  northern  countries  ;  and  later  when  horticulture  becjime 
moi-e  generally  practised,  it  was,  and  is  still  much  used  m  teiTace  and 
other  gardens  laid  out  and  planted  to  enhan(;e  architectural  eflect. 
Jn  the  Mediten-anean  region  it  lives  to  a  great  age,  and  frequently 
attains  a  large  size.  There  are  in  France  and  Italy  ancient  Cypresses 
of  historic  interest,  and  others  associated  with  illustrious  names  in 
literature  and  art.  The  Cypress  of  Somma  in  Lombardy,  figured  by 
Loudon,  is  one  of  the  most  famous ;  "  besides  its  great  age  it  is 
remarkable  for  "  having  been  wounded  by  Francis  I.,  King  of  France, 
who  is  said  to  have  struck  his  sword  into  it  in  his  despair  at  losing 
the  battle  of  Pavia  ;  and  for  having  been  respected  by  Najwleon,  who, 
when  laying  down  the  plan  for  the  great  road  over  the  Simplou, 
diverged  from  the  straight  line  to  avoid  injuring  this  tree."*  Three 
Cypresses  of  the  fastigiate  form  in  the  garden  of  the  Convent  of  the 
Chartreuse  at  Rome,  plante<l  ])y  Michael  Angelo  (1474 — 1563),  aiv 
still  standing,  one  in  a  state  of  decay,  the  other  two  in  robust  health. 
One  of  the  oldest  and  largest  Cypresses  in  France  is  standing  near 
St.  Remy  in  Provence,  and  is  supjKJsed  to  Ik^  upwards  of  four  hundreil 
and  fifty  years  old ;  and  Cam^re  gives  the  dimensions  of  a  venerable 
tree  standing  near  Montpellier  supposed  to  be  eight  himdred  years  old 
and  known  to  the  inhabitants  of  the  neighbourhood  as  "  L'arbre 
de  Monti)eUier."t 

The  economic  value  of  Cuprestms  memitennrens  is  i-estricted  to  the 
amount  of  timber  available  for  use  which  does  not  appeal*  to  be  very 
considerable.  The  wood  is  virtually  indestructible  by  ordinary  agents 
except  fire  ;  this  remarkable  durability  was  known  to  the  Greeks  and 
Romans  who  employed  Cypress- wood  in  the  construction  of  various 
articles  of  furniture,  also  for  vine-props,  posts  and  palisades,  and 
especially  for  coffins  whicli  were  found  to  resist  decay  for  ages  after 
being  biuied  in  the  earth. 

Oupressus   thurifera. 

A  tree  50 — 60  feet  liigh  with  spreading  branches,  tlie  lower  ones 
reflexed  at  the  apex.  J  Bninchlets  slender,  the  axial  growths  at  first 
pale  green  but  changing  to  omnge-brown  in  the  second  year;  ramification 
tetrastichous,  the  herbaceous  growths  very  slender  and  bipinnately 
branched,  light  green.  Leaves  in  decussate  [mirs,  oblong-lanceolate, 
acuminate,  imbricated  and  free  at  the  acute  tip ;  on  the  axial  growths 
longer,  glandular  on  the  ])ack,  concrescent  to  Ijeyond  the  middle  and 
Ix^coming  efl^ete  in  the  second  or  third  year.  Staminate  flowers 
numerous,  oblong,  obtuse,  with  eight — ten  anthers.  Strobiles  glolx^st^  or 
sub-globose,  somewhat  less  than  an  inch  in  diameter,  com^wsed  of  six 
ligneous  scales  in  decussiite  i)airs  each  bearing  two  —  three  wingless 
seeds. 

*  Arl)oretiiiii  et  Fniticetimi  Britannicuni,   IV.  2471. 

t  Traits  G^n^ral  des  Conlferes,  ed.    II.  p.  149. 

X  Ex  Kunth,  loc.  cit.  Hartweg  rei^i-ted  that  he  saw  Oupressus  thurifera  near  Real  del 
Monte,  120  feet  high.  Transactions  of  the  Horticultui-al  Society  of  London,  ser.  II.  VoL 
III.  p.  124. 
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Cupressus  thurifera,  Humboldt,  Bonpland  and  Kunth,  Nov.  Gen.  et  Sp.  II.  3 
(1815).  Schlechtendal  in  Linnsea,  XII.  493  (1888).  Parlatore,  D.  C.  Prodr.  XVI. 
473.     Gordon,  Pinet.  ed.  II.  100.     Masters  in  Jouni.  Linn.  Soc.  XXXI.  349. 

C.  lusitanica  Benthaniii,  Carri^re,  Traits  Conif.  ed.  II.  155. 

ChamsBcyparis  thurifera,  Endlicher,  Synops.  Conif.  62. 

Oupresmis  tMirifera  was  originally  discovered  by  Humboldt  at  the 
beginning  of  the  nineteenth  century  near  Tasco  and  Tehuantepec  in 
Mexico.  It  has  since  been  reported  from  other  localities  mpstly  alpine 
or  sub-alpine  at  a  considerable  elevation  but  its  geographical  limits  are 
not  yet  accurately  known.  It  is  cultivated  in  botanic  gardens  in  the 
south  of  Europe,  notably  in  that  of  the  Marchese  Hanbury  at 
La  Mortola  whence  were  received  the  materials  on  which  the  above 
description  is  chiefly  founded.  Although  not  hardy  in  Great  Britain, 
notice  is  taken  of  it  here  for  the  purpose  of  completing  the  monograph 
of  the  genus. 

Cupressus   thyoides. 

A  tall  slender  tree  with  a  trunk  frequently  70 — 80  feet  high  and 
2 — 3  feet  in  diameter,  with  thickish  light  red-bro^vn  bark  and  short, 
slender,  spreading  branches  forming  a  spire-like  crown.  Branchlets  with 
smooth,  reddish  brown  bark  and  ramified  distichously,  each  ramification 
tenninating  in  flat  fan-like  leafy  expansions ;  in  poorly  growing  trees 
in  Great  Britain,  in  pseudo-corymbose  tufts.  Leaves  in  decussate  pail's, 
small,  scale-like,  ovate,  acute,  closely  imbricated  and  glandular  on  the 
back;  on  tlie  axial  growths  longer,  the  lateral  jiairs  keeled,  morc  acute 
and  free  at  the  apex,  diUl  bluish  gi'een  turning  to  rusty  brown  in 
winter.  Staminate  flowers  four-angled  with  five — six  pairs  of  stamens 
each  with  an  oval  connective  bearing  two  anther-cells.  Strobiles  very 
numerous,  globose,  about  0*25  inch  in  diameter,  composed  of  six 
glaucous   gi'een   imbricated   scales   each   bearing   one — two   seeds. 

Cupressus  thyoides,  Linnaeus,  Sp.  Plant.  II.  1003  (1753).  Michaux,  Hist.  Arb. 
Amer.  III.  20,  t.  2  (1813).  Loudon,  Arb.  et  Frut.  Brit.  IV.  2475,  with  fics. 
Hooker,  W.  Fl.  Bor.  Amer.  II.  165.  Hoo|)es,  Evergreens,  314,  t.  55.  Kent  in  Veitch's 
Manual,  ed.  I.  238.  Masters  in  Joum.  R.  Hort.  Soc.  XIV. ;  and  Jouni.  Linn.  Soc. 
XXXI.  352.     Sargent,  Silva  N.  Amer.  X.  Ill,  t.  529. 

Chamsecyparis  sphteroidea,  Spach,  Hist.  Veg.  Phaner.  XI.  331  (1842).  Endlichet*, 
S^ope.  Conif.  61.  Carrifere,  Traite  Conif.  ed.  II.  121.  Parlatore,  D.  C.  Prodr. 
aVI.  464.     Gordon,  Pinet.  ed.  II.  71.     Beissner,  Nodelholzk.  65,  with  fig. 

Thuya  sphaeroidalis,  L.  C.  Richard,  M^m.  sur  les  Conif.  45  (1826). 

T.  sphferoidea,  Macoun,  Cat.  Canad.  Plants,  46. 

Eng.  and  Amer.  White  Cedar.  Fr.  Cedre  blanc.  Germ.  'NVeisse-Ceder,  Ceder- 
Cypresse.     Ital.  Cedro  bianco. 

var.— ericoides. 

A  juvenile  form  (Jugendform)  of  somewhat  rigid  columnar  habit,  the 
foliage  consisting  entirely  of  primordial  linear,  close-set  leaves,  glaucous 
green  above,  and  with  two  stomatiferous  lines  beneatli.  In  winter  the 
branchlets  with  their  foliage  change  to  a  reddish  brown  or  reddish  violet 
colour. 

C.  thyoides  ericoides,  Mastera  in  Jouni.  Linn.  Soc.  loc,  cit.  Chamaecyparis 
sphieroiaea  ericoides,  Beissner,  Nadelholzk.  67,  with  fig.  Juniperus  ericoides, 
Hort.      Retini8]x>ra  ericoide«,  Hort. 
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var.— leptoclada. 

A  low  tree  of  fastigiate  or  columnar  habit  with  dimorphic,  primordial 
and  adult  foliage  of  a  bluish  grey  colour,  the  former  soon  disappearing. 
Branches  numerous,  close-set,  erect,  much  ramified  and  terminating  in 
flattened,  fan-shaped  leafy  expansions  that  are  often  clustered  in  a 
corymbose   manner. 

C.  thyoides  leptoclada,  Masters  in  Journ.  Linn.  Soc.  XXXI.  352.  Chamfecyparis 
sphseroidea  andelyensis,  Carrifere,  Traits  Conif.  ed.  II.  123.  Retiniapora  lepto- 
clada, Hort. 

var.— vaiiegata. 

Of  dwarfer  and  denser  habit  than  the  common  form,  from  which  it 
further  differs  in  having  more  than  one-half  of  its  youngest  branchlets 
light   yellow. 

Other  deviations  from  the  common  type  have  been  named  respectively 
atrovirens  glatica  (syn.  Kewensis)  fagfujiata,  nana,  pendiUa,  pygincBO, 
names   sufficiently   indicative   of   their   distinctive   character. 

Ciipressus  thyoides  inhabits  the  cold  swamps  of  the  Atlantic  and 
Gulf  coast  plains,  usually  immersed  during  several  months  of  the 
year,  frequently  covering  them  at  the  north  with  pure  dense  forests, 
or  at  the  south,  mingling  with  the  deciduous  Cypress,  Taxodium 
distichum.  Rarely  extending  far  inland,  it  ranges  from  Maine 
southwards  to  northern  Florida,  and  westwards  to  the  valley  of 
the   Pearl    river   in   Mississippi* 

The  White  Cedar,  according  to  Alton,  was  introduced  into  Great 
Britam  about  the  year  1736  by  Peter  CoUinsun,  but  there  is  evidence 
that  it  was  cultivated  by  Bishop  Compton  many  years  earlier.  Prior  to 
the  discovery  and  introduction  of  the  north-west  American  and  Japanese 
Cypresses  it  was  in  cultivation  generally  throughout  the  country, 
but  during  the  last  half  centiu-y  it  has  gradually  receded  from  view, 
a  circumstance  due  more  to  local  causes  than  to  any  other,  for 
although  a  distinct  and  beautiful  tree  when  in  health  and  vigour,  the 
Wliite  Cedar  does  not  flourish,  as  might  be  expected  from  the  localities 
it   affects  in   North  America,  except   in   constantly  damp   or   wet   soils. 

Of  the  varieties  described  above,  ericoides  is  a  "juvenile"  form 
'  rarely  exceeding  2  to  3  feet  high,  well  distinguished  by  its  glaucous 
foliage  which  in  winter  changes  to  violet-brown ;  in  dry  soils,  for  which 
it  is  unsuited,  it  loses  its  dense  habit  and  the  branchlets  become  much 
tufted,  leptoclada  is  by  far  the  most  useful  and  the  most  generally 
cultivated  of  all  the  Cupressus  thyoides  forms  ;  it  originated  many  years 
ago  in  a  French  nursery  and  was  subsequently  exhibited  under  the  name 
of  Ghamcecyparis  sphmroidea  andelyensis,  the  name  by  which  it  is  still 
known  in  many  continental  gardens.  The  original  plant  was  acquired 
by  Messrs.  Henderson  of  Maida  Vale,  by  whom  the  variety  was 
propagated  and    distributed  under  the   name   of  Retinispo7'a  UptodadaA 

The  wood  of  Gupresms  thyoides  is  light,  soft,  not  strong,  close-grained, 
easily  worked,    slightly   fragrant   and   very   durable   in   contact    with    the 

*  Silva  of  North  America,  X.  112. 

t  The  varietal    name  andelyensis  has  priority  of  leptoclada  but  as  the  latter  has  beea  in 
continuous  use  in  this  country  for  upwards  of  forty  years,  it  is  inexpedient  to  alter  it. 
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soil  ;  it  seasons  rapidly  and  perfectly  without  wari>itig,  and  is  largely 
iised  for  boat-building,  cooperage,  telegraph  and  fence-poste,  railway  tics, 
and  wherever  durable  wood  is  desired.  The  importance  of  the  White 
Cedar  in  the  Atlantic  States  is  increased  by  the  fact  tliat,  attaining 
its  greatest  proportions  in  situations  where  no  other  useful  timber  tree 
can  flourish,  it  gives  value  to  lands  which  without  it  would  l>e 
worthless, 

Cupressus  torulosa. 

A  large  tree  attaining  a  lieight  of  70 — 80  or  more  feet  with  a 
girth  of  trunk  of  6 — 8  feet,  and  occasionally-  larger.  Bark  tlun, 
peeling  off  in  inniierous  long,  narrow,  dark  grey  strips,  the  inner  cortex 
reddish  brown.  Branches 
spreading  horizontally,  form- 
ing a  broad  pyramidal  crown 
which  in  old  age  is  flattened 
or  roiind-topped.  Under  cul- 
tivation in  Gi'cat  Britain,  a 
sub-fastigiate  or  flame-shaped 
tree  with  all  the  primarj' 
branches  more  or  less  ascencl- 
ing  and  much  ramified  at 
the  apical  end.  linuichlets 
tetrastichous  or  distichous, 
very  slender,  droojiing  and 
mucli  divided,  the  tiltimate 
growths  short,  straight  and 
l»i'alle1.  Leaves  in  decus- 
sate pairs,  on  the  axial  gi'oirths 
oblong-tleltoid,  acute  ;  gland- 
ular, appressod,  often  free 
at  tlie  tip  ;  on  tlie  .slender 
lateral  growths,  minute. 
Fig.  Ti.   Capnum  looitoM.  scrtle-lilce,     triangujar-ovate, 

and  concrescent.  IStaminate 
flowers  club-shaped  and  tetragonal,  about  0'35  inch  long,  compo8e<l 
of  two  —  three  pairs  of  pale  yellow  anthers.  Strobiles  chistered  or 
solitary,  globose,  0-5  —  0-75  inch  in  diameter,  on  short  fooUtalks 
produced  on  branchlets  two  to  three  years  old,  and  consisting  of ' 
four,  rarely  five,  decussate  pairs  of  ligneous,  riigose-urabonate,  oblong 
or  oblong-rhomboidal  scales  of  which  the  upper  and  lowermost  pairs 
iire  usually  sterile.  Seeds  five^sevon  to  each  scale,  small,  compressed 
with    a   narrow  orbicular  wing. 

Cnpreasus  torulosa,  Don,  Prodr.  Fl.  Nep.  55  (1825).  Lamlwrt,  Oemis  Piuiis, 
ed.  2.  Vol.  II.  113  (1828),  London,  Arb.  et  Frut.  Brit.  IV.  2478,  with  liga,  (1838). 
Endliohw,  Synops.  Conif.  67  (1847).  Corrifere,  Trait*  Conif.  ed.  II.  150.  Parlatoiv, 
D.  C.  Prodr.  XVl.  469.  Gordon,  Pinet.  ed.  II.  87.  Lawson'a  Pinet.  Brit.  II.  201, 
t.  35.  Brandia,  Forest  Fl.  N.W.  ludU,  633.  Hooker  HI,  Fl.  Brit.  Ind.  V.  845. 
Masters  in  Journ.  Linn.  8oc.  XXXI.  335  ;  and  Jonrn.  R.  HorL  Soc.  XIV,  208. 

var. — Oomeyana. 

Branches    and    branchlets    pendulous,    the     latter     more     distant     and 
covered  with   minute,    concrescent,    seale-Iike  leaves  that  are    not   free   at 
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the    'd\iex  ;   strobiles   larger,    often   of   oval  shape   with  the    umbo   of    the 
scales   less   or   not   at   all   developed.* 

G.  toinilosa  Corneyana,  Carrifere,  Traite  Conif.  ed.  II.  151.  Kent  in  Veitch's 
Manual,  ed.  I.  239.  Masters  in  Joum.  Linn.  Soc.  XXXI.  336.  C.  Corneyana, 
Parlatore,  D.  C.  Prodr.  XVI.  470. 

var.— kashmiriana. 

Branchlets  very  slender,  elongated  and  pendulous;  branchlet  systems  more 
slender  in  all  their  parts  and  the  ramifications  more  distinctly 
tetragonous.       Leaves   as    in   the   type   but  all   free   at   the  acute    tip. 

C.  torulosa  kashmiriana,  supra.  C.  cashmeriana,  Royle  ex  Carri^re,  Traite  Conif. 
ed.  II.    161. 

Citpressvs  torulosa  was  first  discovered  by  Dr.  Buchanan-Hamilton 
during  his  journey  through  Nepal  in  1802 — 1803,  and  from  his 
specimens  it  was  described  by  David  Don  in  the  "Prodromus  Florae 
Nepalensis,"  published  in  1825.  Seeds  were  first  sent  to  England 
in  1824  by  Dr.  Wallich,  and  consignments  of  them  have  reached  this 
country  from  time  to  time  ever  since.  According  to  Sir  Dietrich 
Brandis,  C.  toridoscv  is  found  only  on  the  outer  Himalayan  range 
from  Nepal  to  Chamba  at  about  75°  east  longitude,  mostly,  but  not 
always  on  dry  slopes,  more  local  and  much  less  common  than  other 
Himalayan  Conifers  ;  its  vertical  range  is  from  3,500  to  8,000  feet. 
The  wood  is  white  tinged  with  red  or  yellow,  deeper  in  the  centrei 
even  grained,  easy  to  work  but  not  strong  ;  it  is  occasionally  used 
for  joinery  and   indoor  fittings.f 

On  Cheena,  in  Kuniaon,  at  an  altitud(5  of  upwards  of  8,000  feet 
and  where  the  rainfall  exceeds  150  inches  aniuially,  Cupres9us  fmitiosa 
is  a  strikingly  handsome  tree  attaining  a  height  of  150  feet  with  a 
tnmk  15  feet  in  circumference  near  the  ground,  and  much  resembling  in 
habit  the  Japanese  species  C,  ohtusa  and  C.  jnsifera.  In  the  cemetery 
near  the  foot  of  the  mountain  are  preserved  many  superb  specimens 
which   once   formed   a   i)art   of   the  forest   that   covered   the   ciistrict.J 

The  Himalayan  Cypress  cannot  Idc  called  a  satisfactory  tree  for 
arboricultunil  purposes  in  this  country,  for  although  it  is  suflfieiently 
hardy  to  withstand  average  wintei-s,  it  succuml>s  to  exceptionally  severe 
ones  so  that  very  few  trees  more  than  twenty  years  old  are  now  to 
be  seen  in  (Jreat  Britain.  Those  that  survive  are  all  of  the  fastigiate 
or  sub-fastigiate  form  of  which  there  are  l)eautiful  specimens  at  Bicton 
and  Killerton  in  Devonshire,  Tortworth  Court  in  Gloucestershire,  and 
other   places   in   the   south-west   of   England. 

The  variety  Corfieyaiia  was  in  cultivation  prior  to  1850  by 
Messrs.  Knight  and  Perry  of  the  Royal  Exotic  Nursery,  Chelsea,  who 
supposed  it  to  be  a  native  of  Japan  or  North  China  which  has  not 
been  verified.  The  variety  kashmiriana^  a  very  beautiful  one,  is  in 
cultivation   in   the   T(uiiperate   House   at  Kew  and  a  few  other  places. 

•  Comnmnicated   from  the  Royal    Gardens  at  Kew,  and  the  Marchese  Hanbury'a   garden 
at  La  Mortola. 

t  Foi-est  Flora  of  North-west  India,  p.   534. 

X  Maries  in  the  Jounial  of  the  Royal  Horticultural  Society,  Vol.  XXII.  p.  462. 
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Linnaeus,  Sp.  Plant.  II.  1002  (1753,  Thuja).  Eudlicher,  Synopa.  Conif.  50  (1847). 
Parlatoi-e,  D.  C.  Prodr.  XVI.  456  (1868,  Thuya).  R.  BrowQ  of  Campster  in  Trans.  Bot. 
Soc.  Edinb.  IX.  358  (1871).  Bentham  and  Hooker,  Gen.  Plant.  III.  426  (1881,  Thuya  in 
part).  Mastera  in  Joum.  Linn.  Soc.  XXX.  19  (1893).  Eichler  in  Engler  and  Prantl,  Nat. 
Pfl.  Fara.  97  (1887,  Thuja).  Including  Biota,  Endlicher,  Synops.  Conif.  46;  and  Thujopsis, 
Siebold  and  Zuccarini,  Fl.  Jap.  II.  32. 

The  Thiiias  with  one  exception,  T,  (jigantea,  are  medium-sized  or  low 
evergreen  trees  of  narrowly  conical  outline ;  or  dense  globose,  fastigiate 
or  dwarf  shrubs  that  have  deviated  under  cultivation  from  the  ordinary 
habit  of  the  species.  As  here  understood,  the  genus  includes  five 
species  inhabiting  a  belt  in  the  north  temperate  zone  extending  with 
interruptions  through  North  America  and  Asia  between  the  30th  and 
oOth  parallels  of  north  latitude. 

The  essential  characters  are : — 

Flowers  monoecious.  iStiuninate  flowers  t(U'niinal  on  lateral  branchlets 
of  the  previous  year.  Sttimens  usually  six,  in  decus.sate  pairs,  the 
anthers  with  a   sal>orbicidar  connective   bearing   two — four   cells. 

Strobiles  maturing  in  one  season,  solitary  at  the  end  of  short 
branchlets,  pendulous  (except  in  l^huia  orip7iialts),  comiiosed  of  eight — 
twelve  imbricated  scales  in  decussate  i>airs  of  which  the  one  or  two 
larger  pairs  only  are  fertile,  each  l)earin<j:  two  —  five  seeds  at  tlie 
base. 

In  their  vegetation,  the  following  characters  are  common  to  all  the 
Thuias : — 

Branches  short  and  much  ramified ;  branchlets  flattened,  usually  in 
one  plane ;   foliage    dimorphic 

Leaves  persistent ;  on  adult  plants,  atlnate  to  or  concrescent  with  their 
axial  growths,  scale-like,  ovate — or  o}x)vate — oblong,  or  some  moilificiition 
of   that   form,    in    four   ranks    in   decussate    pail's. 

Two   of   the   Asiatic   species   do   not   quite   conform  to  the  American 

tyi>e,    Thuia  occidentalvi,  in   the   structure   of   their   fruits  and  in  some 

other    minor     particulars,    and     they     have,    in    consequence,    received 

separate    generic    rank    under    the    names    of     Biota    (Endlicher)    and 

Thujopsis  (Siebold  and  Zuccarini).     The  characters  relied  on  to  separate 

them  from  Thuia  proper  are  scarcely  of  sufficient  value  to  justify  their 

retention    as    separate    genera ;    their    divei-gence    from    the     type    is, 

however,  too  significant  to  ))e  neglected,  and  the  characters  which  were 

used   to   distinguish   them   as  genera  afford  data  for  sectional  divisions ; 

*  The  name  Thuja  was  adopted  by  Linna;us  from  Touniefort's  Thuya  which  by  general 
consent  is  formed  from  Ova  or  flvVa  (Theophrastus)  the  name  of  a  tree  or  shrub  that 
cannot  be  identified  but  is  suj)po8ed  to  l>e  the  North  African  Cypress,  CallUris  quadrUalvis 
(J^\A\.)  =  Tetraclini8  artieulaia  (Mast.).  As  the  earliest  authoritative  nomenclature  recognised 
in  this  work  is  the  Species  Plantarum  of  Linnwus  published  in  1753,  the  meaiteval 
orthogittphy  of  Toumetort,  resuscitated  by  L.  C.  Richard  and  aftenvards  W  Parlatore, 
and  accepted  by  many  recent  authore  is  here  inadmissible,  but  following  Endlicher  the 
Linuftfan  Thtga  in  its  classical  form  Thuia  is  adopted. 
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we    have    thence    three    sections    distinguished   by  the  structure  of   the 
fruit : — 

EuTHUiA,     strobiles     })endulou8,     scales    not    thickening     upwards     and 

bearing    two — three    winged    seeds.      T,    occidentalism    T.     ffigantea    and 

T.  japoniea. 

Biota,  strobiles  erect  with  thickened  scales  prolonged  at  the  apex 
into  a  curved  or  horn-like  process,  and  bearing  two  wingless  seeds. 
T,   orieiitalis, 

Thuiopsis,  strobiles  sul)-pendulous,  with  scales  much  thickened  at  the 
apex   and   bearing   four — five   winged   seeds.       T.    dolabrata. 

AH   the   Thuias   are   hardy   in   Great  Britain ;    they   are   among    the 

most   useful  of    Conifers    on    account    of    the    numerous   purposes    for 

which   they   may  be  planted  and  the  variety  of  soils   and   situations  in 

which  they  will  grow,  but  in  these  respects  the  following  circumstances 

should    be    noted: — ^The    American    species    mostly    inhabit    low-lying 

moist   situations    as    the    banks   of    rivers    and     streams    and    around 

lakes ;   the    Japanese    species    are    sul)-alpine,    but    always    where    the 

annual  rainfall  is  almost   double  that   of  the   greater  part  of   England. 

T.   orientalis  is    cultivated   in    China    and    Japan    under   many   varied 

conditions   of    climate    and    environment,   l)ut    thrives    best   where   the 

climate   is   most    humid.      These    facts    go    far    to    explain   how   it   is 

that   in   retentive   loams   with    a    naturally   drained    subsoil,   or   where 

the   supply   of   moisture   at    the   roots   is   not    intermittent   during    the 

growing     season,    the     Thuias     attain    their     best     development,     form 

handsome    specimens    for    the    decoration    of    the    garden    and    retain 

their   foliage   and   leafy   branchlet   systems   longest. 

Thuia   dolabrata 

A  tree  or  undershrub  acconling  to  situation  or  altitude ;  in  its 
arborescent  form  o<3casionally  rising  to  a  height  of  40 — 50  feet  with 
a  relatively  slender  trunk  covered  with  light  red  bark.  In  G^reat 
Britain  it  usually  has  the  aspect  of  a  dense  pile  of  foliage  of  broadly 
conical  outline,  the  tnnik  covered  with  chocolate-brown  bark  peeling  off 
in  longitudinal  shreds.  Primary  })ninches  close-set  in  i)seudo-whorl8  or 
scattered,  slender,  spreading  horizontally  or  depressed  by  the  Aveight  of 
their  appendages ;  secondary  Immches  distichous,  ramified  at  the 
extremities  into  the  frondose  branchlet  systems  common  throughout  the 
genus.  Leaves  persistent  five  —  seven  years,  four-iiinked  in  decussate 
pairs;  on  the  principal  axis  ovat(»,  obtuse,  free  at  the  apex  ;  the 
dorsiventral  pair  on  the  lateral  growths,  obovate-oblong,  keeled  and 
concrescent,  except  at  the  apex,  the  lateral  pair  dolabrifomi  (hatchet- 
shaped)  acute ;  yellowish  green  on  the  upper  side  of  the  branchlets 
where  fully  exposed  to  direct  sunlight ;  darker  with  a  white  stomatiferous 
band  on  the  under  side.  Staminate  flowers  about  0*25  inch  long, 
bearing  12 — 20  anthers  with  orbicular  imbricated  coimectives  in  decussate 
pairs.  Strobiles  broadly  ovoid,  0*75  inch  long,  comiX)sed  of  eight — ten 
ligneous,  imbricated,  rhomboidal  scales  thickened  at  the  apical  end,  each 
•l)earing   ^\e   winged    seeds    or    less   by    abortion. 
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Thuia  dolabi-ata,  Linnoeus,  SunpL  Syst.  420  (1781,  Thuja).  Thimberg,  Fl. 
Jap.  266  (1784).  Don  in  Lambert's  Genus  Pinus,  ed.  I.  vol.  II.  App.  2, 
fig.  1  (1828).  Masters  in  Gard.  Chron  XVIII.  (1882),  p.  556,  with  fig.  Jom-n. 
Linn.   Soo.    XVIII.    486;    and  Journ.    R    Hort.    Soc.   XlV.   251   (Thuya). 

Thujopsis  dolabrata,  Siebold  and  Zuccarini,  Fl.  Jap.  II.  34.  tt.  119,  120  (1842). 
Endlicher,  Synops.  Conif.  53  (Thuiopsis).  Carri^re,  Traits  Conif.  ed.  II.  118 
(Thuiopsis).  Parlatore,  D.  C.  Prodr.  XVI.  460  (Thuyopsis)  Gordon,  Pinet. 
ed.  II.  398  (Thuiopsis).      Beissner.   Nadelholzk.  51,  with  hgs.   (Thuyopsis). 

Eng.  Japanese  Thuia.  Fr.  Thuia  du  Japon.  Germ.  Beilblatriger  Lebensbaum. 
Ital.    Thuia  giapi)onese.     Jap.    Asu-Naro. 

var.— IflBtevirens. 

A     dwarf     spreading     shrub    with     more     slender     and    more    divided 

branchlets,    the   leaves   smaller   and   of  a   brighter  green. 

T.  dolabrata  -  Isetevirens,  Masters  in  Journ.  Linn.  Soc.  XVI II.  486.  Thuiopsis 
laetevirens,  Lindley  in  Gard.  Chron.  1862.  p.  428.  T.  dolobrata  nana,  Gordon, 
Pinet.    ed.    II.   399. 

var.— variegata. 

A  picturesque  variety  resembling  the  species*  in  habit,  but  differing 
from  it  in  having  the  tips  of  many  of  the  branchlets  pale  yellow  or 
cream   colour. 

Thuia    dolabrata    first    became    known    to    Europeans    through    the 

Swedish  botanist,  Thunberg,  who  gathered  specimens   during  his  brief 

sojourn   in  Japan    in   1776,   which    he  communicated  to    Linnaius,  by 

whom  this    conifer  was  first  authoritatively  named.     These  specimens 

subsequently  became  the   property  of   the   Linnean   Society  of  London, 

and  were  described  by  David  Don  in  Lambert's  "  Genus  Pinus "  loc.  dt 

mpra,  published  in  1828.     The  first  living   plant  received  in  England 

was  sent  to  'the  Veitchian  nursery  at  Jlxeter  by  Thomas  Lobb  in  1853 

from    the   Botanic    Garden  at   Buiteiizorg,  in  Java ;    the  plant  arrived 

in  an  exhausted  condition,  and  all  attempts  to  save  it  proved  fruitless. 

Shortly    afterwards    a    plant    was    brought    from    Japan    by    Captain 

Fortescue,    which    was    planted    in     the    garden    at    Castle    Hill,    in 

Devonshire,  the  seat  of  his  relative,  Earl  Fortescue,  and  is  still  living. 

From    this    plant    a    few    others   were    propagated    and    presented    to 

prominent   amateurs   of    Coniferse,   but  it  was  not    till  after   1861,  in 

which  year  the  late  Mr.  John  Gould  Veitch  and   Mr.  Eobert  Fortune 

sent  from  Japan  a  supply  of  seeds  to  the  Chelsea  and  Ascot  nurseries 

respectively,  that    this    beautiful    Thuia    became    generally  distributed 

over  Great  Britain.     In  its  native  country  the  habit  and  dimensions 

of  T.  dolabrata  vary  considerably ;    on  the  mountain  slopes  in  central 

Japan  at  5,000  to  7,000  feet  elevation  it  is  a  straggling  shrub  seven  to 

ten  feet  high   forming  an  undergrowth  in  the  shade  of  dense  forests 

of   Tstcga  diversifolia   and    other  coniferous   trees,   and  not   infrequently 

mixed  with  Ehododendrons   and   dwarf  Maples;    lower   down   and    in 

the  plains  it  takes  an  arborescent   form  with   stouter  branchlets  and 

larger  leaves.     The  wood  is   said   to   be   very  durable  and  is  used  in 

boat  and   bridge-building. 


'r/iuia  iM'/lii-afa. 
(From  tlio   Qanlfiiret'  flini,. 
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As  an  ornamentiil  tree  in  this  country  Thuia  dolahrata  takes  a  higli 
rank  ;  ite  growth  in  its  young  state  whether  raised  from  seed  or  from 
cuttings  is  slow,  but  when  established  in  a  moist  loamy  soil  and 
protected  from  piercing  winds  its  progress  is  satisfactory,  and  under 
such  conditions  it  is  one  of  the  most  beautiful  of  lawn  trees.  Many 
fine  specimens  scattered  over  the  south  and  west  of  England  and 
Ireland  generally  attest  this.  The  largest  trees  known  to  the  author 
are  at  Panjerrick,  near  Falmouth,  which  is  upwards  of  40  feet  high, 
and  at  Killerton,  near  Exeter,  which  is  nearly  of  the  same  dimensions; 
the  last  named  is  an  otfsjmng  of  the  i)lant  brought  from  Japan  by 
Captain    Fortescue. 

Thuia  gigantea. 

A  lofty  tree  attaining  at  its  greatest  development  a  height  of 
150 — 200  feet,  with  a  trunk  tapering  from  a  broadly  buttressed  base 
5 — 6  feet,  in  diameter  at  12 — 15  feet  from  the  ground,  and  covered 
with  thin  ciimamon-red  bark  irregularly  fissured  into  long,  narrow, 
plate-like  scales.  In  Great  Britain  a  stately  tree  of  narrowly  conical 
or  spire-like  outline  clothed  with  branches  from  the  base.  Bark  of 
tnink  irregidarly  fissured  longitudinally  and  peeling  off  in  flakes, 
exposing  a  red-brown  inner  cortex.  Primary  branches  close-set,  spreading, 
jind  much  ramified  at  the  distal  end.  Branchlets  slender,  often  zig-zag 
or  curved,  at  first  green,  changing  to  reddish  brown  in  the  third 
year  and  ramified  in  the  manner  described  under  the  type  specicvS, 
Thuia  occkierddlis.  Leaves  in  decussate  pairs,  j^ersisting  on  the  axial 
growths  several  years  after  becoming  effete ;  on  vigorous  shoots  ovate 
or  deltoid,  acuminate,  glandular  on  the  back,  adnate  to  l>eyond  the 
middle,  free  at  the  apex  ;  on  lateral  and  younger  branclilets  much 
smaller,  ovate,  apiculatc,  concrescent  and  scarcely  glandular ;  yellowish 
green  on  the  up2)er  exposed  side,  mucli  darker  on  the  under  side 
of  the  branchlets.  SUiminate  flowers  small,  composed  of  six — eight 
stamens  arranged  like  the  leaves.  Strobiles  very  numerous,  clustered 
near  the  ends  of  the  branchlets,  ovoid-cylindric,  0*5  inch  long, 
consisting  of  eight — ten  elliptic-oblong  scales  of  which  the  larger  middle 
ones  are  fertile,  each  bearing  two — three  small  seeds  with  notched 
wings. 

Thuia  gigantea,  Nuttall  in  Jonm.  Phil.  Acad.  VII.  52(1834).  Hooker,  W.  Fl.  Bor. 
Amer.  11.  165  (1840).  Endlicher,  Syiiops.  Conif.  52  (1847).  Parlatore,  D.  C. 
Prodr.  XVI.  457.  Hoopes,  Evergreens,  315.  Gordon,  Pinet.  ed.  II.  402. 
Nicholson  in  Woods  and  Forests,  190  (1884),  with  figs.  Brewer  and  Watson,  Bot. 
Califor.  II.  115.  Macoim,  Cat.  Oanad.  Plants,  460.  Sargent  in  Garden  and  Forest, 
IV.  (1891),  p.  109,  with  fig.  ;  and  Silva.  N.  Amer.  X.  129,  t.  533.  Beissner, 
Nadclholzk.  46,  with  tig.     Masters  in  Joum.  R.  Hort.  Soc.  XIV.  25. 

T.  plicata,  Don  in  Lambert's  Genus  Pinus,  ed.  I.  Vol.  II.  19  (1824) ;  and 
ed.  II.  Vol.  II.  114  (1837).  Endlicher,  Synops.  Conif.  51  (1847).  Carri^re,  Traitd 
Conif.  ed.  II.  166.     Masters  in  Card.  Chron.  XXI.  ser.  3  (1897),  p.  214.* 

*  Dr.  ^Masters  has  here  conclusively  shown  that  Don's  Thuia  plicala  and  Nuttall's 
T.  gigantea  are  synonymous ;  the  former  therefore  is  the  older  name.  Unfortunately 
Don's  name,  plicata^  became  applied  to  a  variety  of  the  type  species,  T.  oceidentaliSj  and 
has  been  in  use  for  it  during  many  years.  As  Nuttall's  gigantea  too  has  been  in  continuous 
use  for  more  than  fifty  years,  setting  aside  T.  Me/iziesii  (Doug.)  and  T.  Lobbi  (Hort.)  which 
are  only  nomina  nuda^  it  is  here  retained  on  the  ground  of  expediency,  and  moreover  the 
inconvenience  of  changing  a  name  so  long  established  is  too  great  to  admit  of  much 
probability  of  the  substituted  name  being  adopted  in  forestry  and  horticulture. 
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T.  Menzieni,  Donglu  ei  Cwriire,  TraiUCOnif.  ed.  II.  107  \M7).  GonJnn, 
Pinet.  ed.  I.  323. 

T.   Lobbi,  Hoit. 

Eng.  lobb'B  Arbor  Vita,  Ajncr.  Weateni  Arbor  Viw.  Bed  or  Ctnoe  C«cUt  of 
Oregon.  Fr.  Thais  Gitat  de  Califomie.  Gttta.  RieMlu-I^benibxiiD.  [UL  Aib«r« 
de  la  Vita  di  Lobb. 

var.— aorea. 

A  lai^  pmimrtion  of  the  foliage  and  young  growths  hght  yellow, 
thi:  colour  tteing  most  conspicuous  in  the  short  lateral  growths  of  the 
terminal  shoots  and  in  the  basal  half  of  the  branchlet  systems  next 
In-low  them.  The  aun^o-rariegaia  an<l  auretrens  of  continental  gaidens 
are  apparently  modifications  of  this  variety. 


PJg.  7i.    Frultlnit  brancblet  of  Thuin  flg.,«tm  reduced. 
Strobile  slightly  enliisH. 

var.— gracllie. 

A   smaller   tree    with    uiore  slendei  branche.i   and   braiichlets,  especially 

th(r    latter,    which   are    clothed   with   smaller    scale-like    leaves   of  a    paleV 

gn-en. 

Tkvia  t/ifjavtca  is  widely  distributed   over  a  large   area  extending  in 

11    nieridinal   direction    from    southern   Alaska     at    about   latitude   55° 

north,   along  the  coast  range  and  islands  of  British  Columbia  to    north 

California,   and    laterally   from    the    Eocky   Afountains    to    the    Pacific 

Ocean.      It    attains    its   greatest    development    in    the    valley    of    the 

Columbia    river  and  around   I'nget  Sound  where   trees  have  been   seen 

towering    to    a   height    of    150    to    200    feet,   "  sending    up    a    mighty 

shaft   free   of  branches   for   upwards   of   100   feet,   from   an  enormously 

enlarged  base  tapering   gradually  until   at   twice   the   height  of  a  man 

from   the   ground,  its   diameter   may  not   be   more   than   a   dozen   feet. 
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Beside  these  giants  the  other  Arbor  Vities  of  the  world  are  but 
pygmies."*  It  constantly  diminishes  in  size  in  proceeding  eastwards 
to  the  slopes  of  the  Eocky  Mountains,  dwindling  to  a  low  shrub  at 
its   highest   vertical   limit. 

The  botanical  history  of  Thuia  ijujantea  is  somewhat  complicated. 
The  earliest  mention  of  it  occurs  in  James  Donn's  "Hortus 
Cambridgiensis,"  ed.  IV.  published  in  1807,  under  the  name  of  Thuja 
plicata  without  description,  but  with  the  information  that  the  species 
was  discovered  by  Xees  at  Xootka  Sound.  Nees  was  a  Frenchman, 
naturalised  in  Spain,  who  accompanied  Malaspina  in  his  voyage  round  the 
world  (1789 — 1794),  and  his  original-  herbarium  specimen  of  this  Thuia 
is  still  preserved  in  the  Natural  History  Museum  at  South  Kensington. 
Nees  was  closely  followed  by  Archibald  Menzies  who  accompanied 
Vancouver's  expedition  as  botanist  (1790 — 1796),  and  he  also  brought 
home  specimens  gathered  at  Xootka  Sound  in  1795.  The  species  was 
first  described  from  Menzies'  materials  by  David  Don  in  the  second 
volume  of  Lambert's  "Genus  Pinus"  published  in  1828  under  James 
Donn's  name  of  T,  plicata.^  About  this  time,  or  a  little  earlier, 
Thomas  Xuttall,  who  was  preparing  a  continuation  of  Michaux'  great 
work  on  North  American  trees,  received  specimens  from  the  Flat 
Head  river  and  gave  the  tree  the  name  of  T.  gigantea,  but  his 
description  was  not  published  till  1834.  It  was  next  met  with  by 
David  Douglas  while  collecting  for  the  Horticultural  Society  of  London 
in  the  region  of  the  river  Columbia  (1825 — 1827),  who  at  first  took  it 
f<5r  the  eastern  species,  T,  occidentalism  but  afterwards  named  it  T.  Menziesii 
in  compliment  to  his  distinguished  countryman ;  Douglas'  name,  how- 
ever, remained  a  MS.  name  only.  It  was  shortly  afterwards  gathered 
by  Mertens  near  its  northern  limit  on  the  island  of  Sitka,  from  whose 
herbarium  specimens  it  was  described  as  a  new  species  by  Bongard 
in  his  "  Observations  sur  la  V^g^tation  de  Sitka "  under  the  name  of 
T.  excelsa,  but  this  name  was  not  taken  up  by  any  subsequent  author. 
Nearly  a  quarter  of  a  century  had  still  to  elapse  before  this  valuable 
tree  was  introduced  to  British  gardens; J  the  first  consignment  of  seed 
was  received  at  the  Veitchian  nursery  at  Exeter  in  1853,  whence  it 
was  subsequently  distributed  imder  the  name  of  Thuia  Lobbiiy  Nuttall's 
name  of  T,  (jigantea  being  at  that  time  misapphed  to  Libocedrus 
decurrens,  and  Don's  T.  plicata  being  in  use  for  a  variety  of 
T,   occidentalism 

In  British  gardens  and  pineta  Thuia  gigantea  '•is  one  of  the 
handsomest  of  Conifers ;  it  forms  an  elongated  cone  of  foliage,  in  some 
places  at  the  present  time  70  to  80  feet  liigh,  50  to  60  feet  high 
being  by   no   means   uncommon.  §      Its    tall   straight    tnmk    is   feathei-ed 

*  Professor  Sargent  in  Garden  and  Forest,  IV.  109,  the  author  adding  "There 
are  not  many  of  them  now."  The  same  author  also  states  that  Thuia  gigantea  is 
rapidly  disappearincr  with  the  spread  of  the  forest  fires  which,  burning  through  the 
thin   bark,   soon   kiUs  these  trees. —  Silva  of  North  America,  loc.   cit. 

t  Gardeners'   Chronicle,    XXI.   ser.    3   (1897),   pp.    101   and   214. 

t  It  is  highly  probable  that  the  cultiyated  plant  alluded  to  by  David  Don  and  in- 
cluded in  James  Donn's  list  of  plants  in  the  Cambridge  Botanic  Garden,  was  a  variety 
of   Thuia  occidentalism    a  point   that  may  never  be  cleared  up. 

§  The  largest  spcimens  kno\ni  to  the  author  in  England  are  at  Panjemck,  Falmouth  ; 
Eastnor  Castle,  Lmton  Park,  Di-opmore,  and  Monk  Coniston.  In  Scotland  at  Poltalloch, 
Argyllshire ;  Murthly  Castle  and  Dupplin  Castle,  Perthshii-e.  In  Ii*eland  at  Woodstock, 
Kilkenny ;  Hamwood,  Co.  Meath  ;  Powerecourt,  Co.  Wicklow  ;  Fota  Island,  Cork. 


Thiiia  ■jvjnutm  at    Lidtfin    I\iik,  Jfaidstoiie, 
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witli  bmnclies  from  tlie  base  upwards,  the  lowermost  showing  no  signs 
<»f  becoming  effete  except  whei-e  tliey  have  been  brought  into  contact 
w4th  other  trees.  The  length  of  the  lowermost  branches  of  the 
largest  specimens  ranges  from  12  to  15  feet,  so  that  a  space  with  a 
radius  greater  than  these  dimensions  should  be  allowed  for  trees 
intended  for  tlie  decoration  of  the  lawn  and  park.  It  thrives  in  most 
kinds  of  soils  and  in  diverse  situations ;  the  rate  of  growth  is 
influenced  to  some  ext^^nt  by  the  average  temperature  and  rainfall  of 
the  localitv  ;  under  the  most  favourable  conditions  it  adds  from  25  to 
30  inches  to  its  height  yearly  during  the  fii'st  fifteen  to  twenty  years 
<»f  its  life,  a  fact  that  should  strongly  reconmiend  it  to  the  attention 
of  the  forester ;  in  drier  situations  the  annual  rate  of  growth  is 
considerably  less.  Xo  stronger  proof  of  its  acclimatisation  can  be 
adduced  than  the  circumstance  of  its  producing  seeds  freely,  from  which, 
in  many  places,  seedlings  have  sprung  u})  spontaneously  around  the 
pan^nt   tree. 

The  great  economic  value  of  Thuia  {ligautpa  in  its  native  region 
was  first  discovered  by  the  Red  Indians  ;  they  make  their  ciinoes  of 
its  timber  which  is  easily  worked,  and  also  various  household 
utensils ;  they  manufacture  the  thin  fibrous  inner  bark  which  strips 
off  in  ribbon-like  bands,  into  mats,  bags,  baskets,  cordage  and  even 
articles  of  clothing.  Xor  has  the  white  settler  been  slow  to  avail 
himself  of  the  advantages  offered  by  the  timber  of  this  exceptionally 
valuable  tree ;  the  timber  of  the  larger  trees  is  absolutely  free 
from  knots  and  can  be  split  into  shingles  with  unerring  exactness  ; 
these  shingles  neither  warp  nor  split  from  the  action  of  the  weather, 
and  are  much  preferred  for  doors,  window-sills  and  other  construc- 
tions exposed  to  sun,  wmd  and  rain  ;  Thuia  wood  is  also  much 
used  for  indoor  carpentry  and  fittings,  for  cooperage  and  the  coarser 
kinds   of    furniture. 

For  a  long  time  after  its  introduction  Thuia  f/i(janfea  was  better  known 
in  British  gardens  as  T.  Lohbii  ;  this  name  had  been  given  to  it  from  a 
desire  to  pay  a  well-merited  trilmte  to  the  exertions  of  William  Lobb 
through  whom  it  had  been  introduced.  That  Lobb's  name  is  worthy  of 
]>eing  held  in  remembrance  will  be  seen  from  the  following  sketch  of  his 
life  and  labours  as  a  plant  collector. 

William  Lobb  (1809—1863)  was  born  in  the  eastern  division  of  Cornwall.  The 
place  is  unknown,  nor  is  anything  known  of  his  early  life.  When  a  young  man,  he 
applied  himself  to  gardening,  and  obtained  a  situation  as  gardener  to  Mr.  Stephen 
Davey,  of  Rednith,  whose  liorticultural  establishment  appears  to  have  been  on  a 
mi>dest  scale,  but  which,  under  Lobb's  management,  became  thoroughly  efficient. 
After  remaining  in  Alie  service  of  Mi*.  Davey  a  few  years,  Lobb  entered  the  nursery  of 
Mr.  Veitch,  at  Exeter,  for  the  purpose  of  improviuif  his  knowledge  of  plants.  For 
a  long  time  previous  he  had  clierished  an  ardent  desire  for  travel  and  adventure  ; 
he  was  quick  of  observation,  ready  in  resources,  and  practical  in  their  application  ; 
he  had  also  devoted  mucli  of  liis  feisure  time  to  the  study  of  botany,  in  which  lie 
acquired  considerable  proticiency.  Mr.  Veitch,  tinding  him  thus  (pialified,  proposed 
that  he  should  go  on  a  mission  to  South  America  for  the  purpose  of  collecting  plants 
in  that  rich  quarter  of  tlie  globe,  an  ofl'cr  which  Lobb  gladly  accepted.  He  sailed 
from  Phnnouth  in  1840  for  Rio  Janeiro.  On  his  arrival  in  Brazil  he  fii*st  proceeded 
to  the  Orgaos  Mountains,  where  he  met  with  several  beautiful  Orcliids  at  that  time 
extremely  rare  in  English  gardens  ;  he  then  ]iroceedcd  to  Chile  by  crossing  the  great 
Pampas  of  the  Argentine  Republic  and  the  Chilian  Andes.  Continuing  his  journey 
southwards  he  penetrated  the  great  Araucaria  forests,  where  he  collected  a  large 
<piantity  of  seeds  of  Ardumrin  iuihrkoUt  ;  he  was  thus  instrumental  in  >)ringing  this 
remarkable  Conifer  into  general  use  for  ornamental  jilanting.      He  returned  to  England 
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in   1844,    i-enewed    his   engagement   with   Mr.    Veitch,    and   sailed  again   for   Brazil  in 
April   of  the   following  year.      After   sending   home  from   Rio  Janeiro  a   consign meut 
of  plants   which   he  had  collected  in  southern  Brazil,  he  proceeded   to  Valparaiso,  for 
the  puri>ose  of  exploring  southern  Chile,  at  that  time  but  little  known  to  Europeans, 
except   along   the    coast.        Here   a  rich  harvest    awaited    him.      Among    his  earliest 
successful  introductions  from   this  region  were  Lapageria  rosea,*   Esca/fonUt  macrnnthii,f 
Embothrium   coccineum,X    Phil^sia   buxi/oIia,%  and   Desfoniainea    spuwsa,]-       Following 
up    these   brilliant  achievements,    he  continued   his   explorations  in   Valdivia,  Chiloe, 
and  northern   Patagonia,    where  he  collected  seeds  and  plants  of  Libocednis   Ulragorui, 
FUzroya   patagonica,    Sa^e-Gothoea   conspicua,    and   Podocarpus   ni/.bigemiSy   *'  four  most 
interesting  Conifera  for   this  country,  after   Araucaria    imbricata,    that   South  America 
produces.'  IT      Nor  must  mention  be  omitted    of  Berheris  Danmniiy**  wliich  was  first 
introduced  to  British  gardens  by  him   during  tlie  same  exjiedition.      Lobb  returned  to 
England  in   1848.      The    wonderful  Conifera    discovered    by  Douglas   in  California  and 
Oregon  were  then  still   very  scarce    in    England,   and  young    plants  of  most  of  the 
8i)ecies    could    scarcely   be   bought  with   -monev ;  ft    it  was  therefore  decided  that  he. 
snould  proceed  to  Califoniia  with  a  view  of  obtaining  seeds  of  all  the  most  imi)oi-taut 
kinds  known,  and  to  discover  others,  if  possible.     He  landed  at  San  Francisco  in  tlie 
summer  of  1849,  and  at  once  made  arrangements  for  exploring  southern  California. 
One   of  the   first   fiiiits   of  the   expedition   was   the   succeasful   mtroductioii   of  AbUi 
bradeata.      During  the  years   1850 — 1851    he    sent  home  consignments   of  cones  and 
seeds  of  Pinus  radiataj  P.  muricatay  P.  Sabiniajuty  P.  CouUeri  and  P,  tuberculata  ;  also  of 
many  shrubs  and  flowering  plants,  some  of  which  were  quite  new  to  British  gardens. 
In  the  autiunn  of  1851  he  extended  his  operations  further  north,  and  collected  cones 
and  seeds  of  the  Redwood  {Seq^uoia  sempervirens),  Pinus  Lambertianay  P.  monticola,  etc. 
In  1852  he  made  an  excuraion  to  the  Columbia  river  and   Oregon  where  he   succeeded 
in  obtaining  seeds  of  Abifiia   Dou^lasii  and  Abies  ncbiliSy    still   rare  at  that  time  in 
England,  and  the  beautiful  Thuia  provisionally  named  after  him.    Returning  through  North 
California,   he  collected  seeds   of  Abies  gi'andis,   A.    nuignifica    wliich    he   sent   home 
under   the   name   of  A.   amabiliSy    believing  it   to   l)e   the   A.    amabilis    of  Douglas, 
A,  ctnicolor  (var.  Lowiami)  the   first  received  in  England  of  that   fine   Fir,    Juni}terux 
calif Oimica,  PintLS  jwndei'osay  etc.     In  1853  he  explored  the  Sierra  Nevada,  whither  he- 
was    led    by    the    reports    of    the    discovery    of    trees    of  extraoitiinary     magnitude 
which  he  had  the  good  fortune  to  find,  and  to  secure  the  first  cones  and  seeds  of  the 
Wellingtonia   received   in   England.      He  brought   these  home  at  the  end  of  the  year, 
and   with   them  two   living   plants   which  were    afterwards  planted   out  in  the  Exeter 
Nui"sery,  where   they  survived  but  three   or  four  years.       Lobb  returned   to   California 
in   the  autumn   of  1854,    and  from   that    time  up   to   the  end   of  1856   he   continued 
to    send  home  consignments    of    plants   and   seeds.       In   1857   his   engagement    with 
Mr.    Veitch  terminated.      He    remained,  however,  in    California,   and  sent   collections 
of  seeds   to   England   from   time  to  time.      In  1863  he  was  seized  with  paralysis,  and 
lost  the   use  of  his  limbs ;    he    died   at   San   Francisco  in   the  autumn   of  the  same- 
year,   and   was  buried  in  Lone  Mountain  Cemetery. 


Thuia  japonica. 

A  conical  tree  20 — 30  feet  high  with  a  slender  tapering  trunk 
clothed  with  reddish  brown  bark  that  peels  off  in  longitudhial 
shreds.  Primary  branches  short,  sj treading  horizontally  and  ramified 
irregularly  at  the  di.stal  end  into  branchlet  systems  jis  -  in  Thuia 
occidentalis.  Leaves  persistent  three  —  four  years,  changing  to  red- 
brown  on  the  axial  growths  before  disappearing,  arranged  in  decuss;ite 
pairs,  the  lateral  pair  conduplicate  with  a  shaq)  keel,  longer  aiul  more 
acute  than  the  flat,  ovate,  concrescent,  dorsiventral  pair,  but  on  the 
younger  and  lateral  growths  nearly  ec^ual  to  them,  liglit  fulvous  green 
and   with   a  small   gland   at   the   apex  on    the  exposed   or   upper  side  of 

Bot.  Mag.  4447.  t  Idem^  4473.  X  -^<^''"^  4856.  §  Idem,  47.S8. 

II  Ideuiy  4781.  IT  Idxuiy  4616.  **  Idem,  4590. 

tt  Loudon,  Arboretum  et  Frutieetum  Britannieum,  \\\\  2249,  2251,  2266,  2344. 
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tlie  braiichlets,  piUer  with  white  triangular  sj)ots  and  markinf^s  on  the 
under  sidt'..  Staniinate  flowers  as  in  T,  [fujantea.  Strobiles  composed 
of  four  decussate  i)airs  of  ini])ricated  scales  of  which  the  two  middle 
pairs   are    fertile. 

Tliuia  jajwuica,  Maxiniowicz  in  Bull,  Acad.  Sc.  Petei-sb.  X.  490  (1866)  Masters 
in  Journ.  Linn.  Soc  XVIII.  486  ;  Joiirn.  R.  Hort.  Soc.  XIV.  25*2  ;  and  (iai-d.  Chron. 
XXI.  ser.   3   (1897),    p.    258,    with   figs. 

T.  Standisliii,  Cai-riere,  Traite  Conif.  ed.  II.  108  (1867).  Goidon,  Pinet. 
ed.    II.    408.      Beissner,    Nadelholzk.    49. 

T.  ^gaiitea,  Parlatore,  D.  C.  Prodr.  XVI.  457  (not  Nuttall). 

T.  gigantea  var.  jajwiiioa,  Franchet  et   Savetier,  Enum.    Plant.   Jaj).  I.    469. 

Thuio]»sis  Standishii,    Hort. 

Eng.  Jajianese  Arbor  Vitw,  Standish's  Arbor  Vit«.  Fr.  Thuia  de  Japon. 
Genn.   Ja|«inischer  Lebensbauni. 

.V  species  of  much  interest,  first  discovered  by  Fortune  in  cultivation 

around    Tokio    during    his    mission     to    Japan    in     18G0  —  1861    and 

introduced     by     him    to     the     nursery     of     the     late    Mr.      Standish 

at   Ascot,  who  subsequently  distributed  it   under  the  name   of  Tftuiopsis 

J^ta/idishii      In    1864   or    1865    it   was   seen   by   the   Russian    botanist 

Maxiniowicz    also    in    cultivation    around    Tokio,  and    was    afterwards 

described     by    him     in     the     publication     (juoted     above    under'  the 

name      of      Thuiii     japon  im,      which      is      the     oldest     authoritative 

published    name.      Xo   evidence    of  its  being  endemic  was  forthcoming 

until  it    was  discovered  growing    wild   on   the    mountains  of  Nikko  in 

central  Japan    by    Maries    while    collecting    for   the  Veitchian  firm   in 

1877 — 1879.      Quite  recently   it  was   found  by  Professor   KSargent   and 

Mr.  James   H.  Veitch  on  the   shores   of    Lake    Yumoto    in    the  Xikko 

mountains    at    4,000  —  5,000    feet    elevation,    where   it    appears   to   be 

quite   rare. 

As  an  Dniameiitid  tret*  foi  British  gardens,  Thuia  jajjonica  may  be 
reconiinended  for  retentive  loamy  soils ;  it  then  forms  a  shapely  low 
tree  with  a  narrowly  (^onicid  or  cohnmiar  outline.  In  dry  soils  it 
becomes  thin  and  indifferently  funiivshed,  especially  near  the  ground. 
It  is  easily  distinguished  from  the  American  Thuias  by  its  thicker, 
less  sliarply  j)ointe(l  leaves,  which  on  the  under  side  of  the 
branchlets  are  marked  with  wliitish  spots  and  lines,  and  which 
when  bruised  emit  an  unpleasiint  (nlour  very  different  from  the 
strong  fragrance  given  forth  l)y  th(?  bruised  leaves  of  T.  orcidentcdis 
and    T.    [jiijantfia. 

Thuia   occidentalis. 

A  tree  of  variable  height  according  to  locality ;  JVt  its  greatest 
<levelopment  50  —60  feet  higli  with  a  trunk  2 — 3  feet  in  diameter ; 
oftener  30 — 40  feet  high,  the  trunk  sometimes  dividing  into  two  or 
three  upright  secondary  stems  furnislied  with  short  branches  which  turn 
upwards  and  form  a  rather  compact  head.*  In  (treat  Britain  a  tree 
of  narrowly  conical  or  cohunnar  cmtline,  in  dry  soils  ratlier  sparsely 
ramifi<Ml,    rarely    exceeding    30    feet    higli,    with    a    slender    trunk    covered 

*  Sih'a   of  Xorth   America,    X.    126. 
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with   smooth    ])ro\ni   bark   and   fiv(|ueiitly   (lividiiij;    at   a    <jj;reater   or  lesj* 
difltauce  from    the    m-oiind    iiiti>  two  or    more    SKH'ondarv  stems?.     IJraiiches 
short,    spi'eailin*^,    sometimes    curved    or    tortuous,     coveixnl    with    smootli 
reddish     brown     bark,     and     terminating,'    in    flat    branchlet     systems    in 
which    the    mmitication    of    the  axial  shoots    is  distichous  and    alt^niate, 
this    In'anchin*^    bein<^    repeated    three     times,     and    the     latest    growtlis 
almost   always    on     th(^    anterior   side     of    tlie     next   older.       Leaves    j)er- 
sistent    on    the    axial    p^rowths    three  —  four    yeai's,     Incoming    effete   in 
the      second      and     third     yeais,    ovate,     acute,     closely    imbricated    ami 
often    f^landular ;    on   tlie  lateral    growths    smaller,    the   lateral    pail's  com- 
pressed   and     sharply     ke(deil,     the     doi'siventral    pairs     flat,     concre^ceiU 
and    mostly  glandular ;    the   young   ])ranchlets  and   their   appendages  light 
dull     green,      changing     to    yellowish    brown     in    winter    and     emitting' 
a    stix)ng    aromatic    odour   when    bruised.       Staminate   flowers   ^vith    four 
anthei*s.        Strobiles    a))out     0  5     inch     long,     composed    of     eiglit  —  ten 
ovate,     obtuse     scales,      of    which    the     larger     mitldle    i)aii*s  are    fertile, 
each    scale    Ijearing    two    seeds,    the    seeds    bordered    by    a     thin    wing  on 
each   side. 

Thuia  occidentalia,  Liiuifeiis,  S\}.  Plant.  II.  1002,  exclu.  hab.  Siberia  (1753). 
Michaiix,  Hist.  Arbr.  Amer.  III.  29,  t.  3  (1813).  L.  C.  Richard,  Mem  sur 
•  les  Conif.  43  (1826).  Lmidon,  Arb.  et  Fmt.  Brit.  IV.  2454,  with  tigs.  Endlicher, 
Syiiops.  Conif.  51.  Caniere,  Traite  Conif.  ed.  II.  108.  Parlatore,  D.  C. 
Prodr.  XVI.  438  (Thuya).  Hoo[«s,  Evei-greens,  317,  with  fig.  Gordon,  Pinet. 
ed.  II.  403.  Macoun,  Cat.  Canad.  Plants,  459.  Beisaner,  Xadelholzk.  32, 
with  tig.  Masters  in  Joiun.  R.  Hort.  Soc.  XIV.  76 ;  and  Gard.  Chron.  XXI. 
ser.  3  (1897),  p.  213,  ^rith  figs.  Sargent,  Silva  N.  Amer.  X.  126,  t.  532.  And 
many  othei-s. 

Eng.  Arbor  Vitie.  Amer.  White  Cedar.  Fr.  Arbre  de  Vie.  Geiin*  Lebensljauui. 
Ital.  All)ero  della  Vita. 

Very  many  deviations  from  tlu^  common  form  have  appeared  under 
cultivation  either  in  seed  lx?,ds  or  as  bmnch-sports  and  have  receive<l 
distinctive  names  at  the  hands  of  horticulturists,  but  it  is  extremely 
doubtful  whether  the  greater  part  of  them  can  be  now  identified. 
The  following  varieties  ai*e  the  most  distinct  still  met  with  in  British 
gardens ;  they  are  highly  useful  decomtive  plants  for  the  lawn  an<l 
small  gardens,  being  for  the  most  part  of  l>etter  habit  and  colour  than 
the    common   form. 

var. — dumosa  (syn.  pyawft^a), 

( )ne  of  the  dwarfest  of  Thuias ;  a  dense  little  confused  bush  sehloni 
gi-owing  more  than  2  to  3  feet  high,  with  branchlet  systems 
and  foliage  of  a  d(»cided  l>rown  tint  much  like  those  of  tli/^-  variety 
pUcata. 

var. — Ell  wangeriana. 

A  dwarf  or  medium-sized  shrub  with  numerous  erect  or  sul)-erect 
brandies  and  slender  branchh»ts  at  first  clothed  with  dimorphic  (juvenile  and 
adult)  foliage  ;  the  primordial  leaves  linear,  acute,  spreading;  the  adult 
leaves  scale-like  and  concresccqit  as  in  the  type.  It  is  a  transitional 
form    couiiecting    the    varii'ty    erimitjpti   with    the   tyi)e. 

var.— ericoides. 

A  dwarf  globose  or  8u])-i)yramidal  l)ush  with  slender  branchlets  clothwl 
with  linear  primordial  spreading  leaves  only,   somewhat  distantly  aiTanged 
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ill    decussate    pairs    on    their    stems,    and    which    in    winter    assume    a 
brownish   tint   like    the   adult   leaves. 

T.   occidentalis  ericoides,   Beissuer.      Retinispora  dubia,    Carri^re.* 

var. — luteal  (syn.  elefjanfisinma). 

A  low  tree  of  pyramidal  or  columnar  habit  in  which  the  brancddet 
systems  of  the  current  year  with  their  foliage  are  bright  yellow  abov(^ 
and  orange-yellow  below ;  it  diffei*s  in  habit  and  colour  from  the 
variety  Vervaeneana.  lutea  nana  is  a  diminutive  sub- variety  of  the 
same  colour. 

T.   occidentalis  lutea,    Hort.     George  Peabody's   Arbor  Vitte,    Hort.    Amer. 

var.— pendula. 

In  this  variety  tlie  primary  branches  are  more  slender  than  in  the 
common  form  and  l^nt  downwartls  at  a  short  distance  from  their 
insertion,   and   the   branchlets   much    tufted. 

var.— ^plicata. 

A  smaller  and  denser  tree  with  shorter  branches;  branchlet  systems 
rigid,  and  taking  an  erect  and  parallel  position  like  those  of  Thuia 
orientalis ;  the  foliage  distinctly  glandular,  and  of  a  brownish  green  tint 
almost  peculiar  to  this  variety.  plicata  argenteo-  and  aUTOO- 
variegata  are  variegated  forms,  the  first  with  white,  the  second  with 
yellow  branchlets. 

T.  occidentalis  var.  plicata,  Masters  In  Gard.  Chi-on.  XXI.  ser.  3  (1897)  p.  258, 
with  figs.  T.  plicata,  ParUtoi-e,  D.  C.  Prodr.  XVI.  457  (not  Don).  Beissner. 
Nadelholzk.    44   (not  l)on). 

var.— Spaethii 

A  monstrous  form  in  which  the  youngest  branchlets  are  much 
crowded  and  clothed  with  primordial  leaves  thicker  in  texture  than 
the  oniinary  ones ;  these  brancldets  are  succeeded  by  acutely  tetragonous 
branchlets  sparsely  ramified  and  clothed  with  scale-like,  sharply-pointed 
leaves. 

T.   occidentalis  var.    Spaethii,   Hort.  Riippel  fide  Spiith.  in  Cat. 

var.— Vervaeneana. 

A  smaller    and    denser  tree    than    the    common   form  and  one   of  the 

most  distinct  and  ornamental  of  all   the  varieties  of  the  American  Arlx)r 

Vitse.      During   the   growing   season,  all    the    branchlets,  which   are  more 
slender  than  in  the  species,  are   tinged  with  a  deep  golden-yellow,  which 

changes    in    winter    to    a    brownish-orange,    and    finally  to    the    normal 

green   of    the   species,    when    they   are    succeeded   by   a  new   growth   of 
yellow  sprays. 

var.— Wareana. 

A  low  tree  of  denser  habit  than  the  tyjxi  with  short  branches  that 
are  at  first  horizontal,  then  ascending ;  branchlets  numerous  with  close- 
set  ramifications,  frequently  erect  and  parallel  as  in  Thuia  orientalis ; 
foliage  of  a  deei)er,  brighter  green  than  that  of  the  common  form. 
Wareana    aurea    (syn.    plicata    aurea)    has    many    of    the    youngest 

•  Thuia  ocddeiitalis  ericoides,  which  should  not  be  confounded  with  Cupressus  thiioides 
rricoidfs,  has  probably  disappeared  from  British  gai-dens.  It  originated  in  a  nursery  at 
Frankfort,    ana  is  still  cultivated   in   Gennany.  -Ex   Belssn'v. 
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branchlets     bright     golden    yellow    which     changes     to     light     green     in 

winter.* 

T.  occiden talis  var.  Wareana,  Masters  in  Gard.  Chron.  XXI.  ser.  3  (1897), 
p.  258.  T.  Wareana,  Hort.  T.  occidentalis  var.  robusta,  Carriere,  Traite  ConiJF 
ed.  II.  109. 

The  geographical  range  of  Thuia  occidentdis  may  be  roughly  stated 
as  extending  over  the  eastern  portion  of  the  North  American  continent 
from  Nova  Scotia  westwards  to  Lake  Winnipeg  and  meridionally  from 
James  Bay  to  southern  Virginia.  It  is  very  common  in  the  great  areas 
of  swamp  land  in  Canada  and  the  north-eastern  United  States, 
becoming  less  abundant  southwards,  and  dwindling  to  a  small  scrubby 
bush  at  its  northern  limit. 

Thuia  occidentalis  was  probably  the  first  American  coniferous  tree 
cultivated  in  Great  Britain;  it  was  introduced  prior  to  1597  in  which 
year  it  was  mentioned  by  Gerrard  in  his  "Historic  of  Plants."  Originally 
planted  as  an  ornamental  tree  when  the  species  of  evergreen  trees  for 
garden  decoration  were  few  in  number,  it  receded  in  time  before  the 
more  attractive  Conifers  subsequently  introduced,  and  it  is  now  for  the 
most  part  relegated  to  such  uses  as  the  formation  of  high  hedges  where 
the  soil  is  sufficiently  moist,  or  associated  with  other  common  Conifers  for 
Ixjlts  and  screens.  On  dry  and  sandy  soils  Thuia  orrulenfalis  grows 
slowly  and  becomes  too  thin  and  unfurnished  to  be  of  any  ornamental 
value ;  in  the  humid  climate  of  Perthshire,  the  west  of  Scotland  and 
Ireland  handsome  well-furnished  specimens  may  frequently  be  seen. 

The  wood  is  soft,  light  and  brittle,  rather  coarse-grained  and  very 
fragi'ant;  it  is  rcmarkable  for  durability,  of  which  many  striking  instances 
are  recorded,  and  on  this  account  it  is  nuich  used  for  out<loor  caqientry, 
as  fencing,  bridges,  railway  ties,  etc. 

Thuia   orientalis. 

A  low  tree  of  columnar  or  pyramidal  habit,  often  a  dense  shrub  of 
broadly  conical  or  glolK)se  outline,  the  arborescent  form  rai-ely  exceeding 
20 — 25  feet  in  height  with  a  much-branched  tnmk  covered  with  thin 
reddish  b^o^vn  bark  that  i)eels  off  in  longitudinal  shreds.  .Primary 
branches  first  spn»ading,  then  ascending ;  in  the  shrubby  forms,  crowdetl, 
erect  or  ascending ;  secondary  branches  numerous,  erect  or  ascending, 
terminating  in  vertical  })ranclilet  systems  disticliously  ramified.  Leaves 
in  decussate  pairs ;  on  the  older  axial  growths  acicular,  free  at  the  apex ; 
on  the  latt»ral  ramifications  scale-like,  ovate,  acute,  concrescent  or 
im])ricated,  ])right  green  in  summer,  In-ownish  in  i^anter.  Staminate 
flowers  globose  with  eight — twelve  anthers  in  decussate  pairs.  Strobiles 
ovoid-oblong,  about  an  inch  long,  composed  of  six,  rarely  eight  ovate, 
thickish,  imbricated  scales  temiinating  above  in  a  horn-like  process,  tlie 
uppermost  pair  much  smaller  than  tlie  others  and  sterile,  each  fertile  scale 
])earing  one — two  wingless  seeds. 

*  The  distinction  made  in  the  text  between  the  varieties  plicata  and  IVareana  is  not 
always  very  obvious  ;  the  two  fonns  are  nearly  identical  in  habit,  but  plicata  has  a 
decided  brownish  tint  even  in  summer  which  distinguishes  it  from  the  bright  c;reen  of 
Wareana,  There  are,  however,  in  cultivation,  intermediate  forms  that  may  with  eqiud 
right  be  referred  to  either. 
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Thiiift  oi-ientalis,  Linnfeus,  Sp.  Plant.  II.  1002  (1753).  Thuiil)erg,  Fl.  Jap.  266 
(1784).  L.  C.  Richard,  U6m.  sur  les  Conif.  40  (1826).  Siebold  and  Ziiccarini, 
Fl.  Jap.  II.  31,  t.  118  (1842).  Loudon,  Arb.  et  Frut  Brit.  IV.  2459,  with  figs. 
Masters  in  Joiirn.  Linn.  Soc.  XVIII.  488 ;  and  Journ.  R.  Hort.  Soc.  XIV.  252 
(Thnya). 

Biota  orientalis,  Endlicher,  Synoi>8.  Conif.  47  (1847).  Carri^re,  Traite  Conif. 
ed.  II.  93.  Parlatore,  D.  C.  Prodr.  XVI.  461.  Boissier,  Fl.  orient.  V.  704. 
Beissner,  Nadelholzk.  54,  with  tigs. 

Eng.  Chinese  Arbor  Vitae.  Fr.  Thuia  de  la  Chine.  Oerra.  Morgenlandisher 
Lebensbauni.     Ital.  Albera  della  Vita  Chinese.     Jap.  Kinote-gashuoa. 

The  note  under  lliuia  omdentalU  res])ecting  tlie  numerous  deviations 
from  the  common  form  which  have  appeared  under  cultivation  is  equally 
ap])licable  to  T.  (rrierdalvs.  This  species  has  also  proved  to  be  very 
polymorphous,  a  circumstance  that  has  ])een  fniitful,  not  only  in  the 
multiplication  of  varietal  names,*  but  also  in  the  creation  of  many  so- 
called  species.  Tlie  following  are  the  most  distinct  and  ornamental  met 
with  in  British  giinlens. 

var.— argenteo-vajiegata. 

This  diifei-s  from  the  common  form  in  having  many  of  its  branchlets 
cream-white.  The  variegiition  is  somewhat  inconstant,  and  not 
infrecjuently  disai)i)<*ars  altogether  in  vigorous  sulrjects. 

var.— aurea. 

A  -dwarf  dense  globose  shrub  in  which  the  youngest  growths  are 
golden  yellow  in  spring,  gradually  changing  with  age  to  the  bright  green 
of  the  species. 

T.  orientalis  aurea,  supra.  T.  aurea,  Hort.  Biota  orientalis  aurea,  Caniere. 
And  othei-s. 

var.  — anreo-variegata. 

This  has  alxmt  one-half  of  the  youngest  branchlet  systems  light 
yellow ;  it  ivsembles  the  common  fonn  in  habit,  and  is  (juite  distinct 
from  the  variety  aurea. 

var. — decussata. 

A    dwarf    shrub    usually    with     several    erect   stems   that  are   densely 

ramified,  the    })riniary  and  the  secondary  branches  also  eixict.  The  foliage 

is    }>rotomorphic    only,    the    acicular    leaves    greyish    green  in    summer, 
changing  to  dull  brown  in  winter. 

T.  orientalis  decussata,  supra.  Biota  orientalis  decussata,  Beis3ner,  Nadelholzk. 
58,  with  fig.  Retini8i)ora  junij^roides,  Carriere,  Traite  Conif.  ed.  II.  140. 
R.  sTjuaiTosa  dubia,  Hort. 

var.  — elegantissima. 

A  dwarf  variety  of  fastigiate  habit ;  the  branchlet  systems  usually 
more  rigid  than  in  the  type,  and  of  a  fine  golden  yellow  which  is 
r(it4iined  throughout  the  summer  months. 

var. — foniCUlata  (syn.  intennedid). 

This  differs  from  the  common  foriii  in  its  youngest  bmnchlet 
systems  which  are  ramified  froui  all  sides  of  the  axial  growths  (not 
distichou.s)  ;  the  branchlets  slender,  elongJiU^.d  ;  the  leaves  ovate-lanceolate, 
acute,  and  adnate  at  the  base  only. 

*  Carriers  has  described  twenty -one  varieties  of  Thuia  oriental  is  and  Beissner  twenty-five 
excluding  six  of  Carriere's. 
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var.— japonica  (syn.  falccUa), 

III  this  form  the  lowprniDst  bmnchc^s  are  spreadinj^  and  the  ti'ee  bis 
a  ])roadly  pyramidal  oiitline,  the  spread  of  the  h^wer  hi-aiiches  nearly 
equalling  the  height  of  the  princi],)al  stem. 

var. — meldensis. 

A   low   columnar   tree    with   a^cendin^    l^ranches   often    so    flexible    as 

to    bend    in     any    direction.       The    leiives    are     protomorphic,     aciciilar, 

•  acute,  bluish   glaucous   green,  changing   to   reddish   brown    in    winter;    in 

vigorous   plants    sometimes    passing    into   the    normal    scale-like    form   of 

the  type. 

T.  orientalis  meldensis,  »upra.  Biota  orientalis  meldensis,  Beissner,  Nadelholzk. 
68,'  with  fig.  B.  meldensis,  Carri^re,  Traits  Conif.  ed.  II.  102.  Retinispora 
meldensis,  Hort.     Thuia  hybrida,  Hcrt. 

var.— pendula. 

This  is  the  greatest  divergence  from  the  tyi>e  yet  seen.  The  branches 
are  elongated  into  flexible,  pensile,  cord-like  api)endages  very  sparsely 
mmified ;  the  brajichlets  are  produced  in  tufts  of  five  —  twenty  at 
irregular  intervals  along  thc^  axial  growths  and  clothed  with 
subulate  acuminate  leaves  more  disttintlv  inserted  than  in  the  normal 
fonn. 

T.  orientalis  i)endula,  Mastei-s  in  Joiini.  R.  Hort.  Soc.  XIV.  252.  T.  pcudnla, 
Lambei*t,  Genus  Pinus,  ed.  II.  Vol.  II.  i».  115.  Sie1)old  and  Zuccarini,  rl.  Jap. 
II.  30,  t.  117.  T.  fiUformis,  Liudley  in  Bot.  Reg.  (1842),  t.  20.  Biota  jjendula, 
Endlicher,  Synop?.  Conif.  49.  B.  orientalis  pendula.  Carri^re,  Traite  Conif.  ed. 
II.  100.     B.  orientalis  filiformis,  Beissner,  Nadelholzk.  63.     And  many  others. 

var.— pygmsBa. 

The  most  diminutive  of  all  the  varieties  of  Thuia  orienfaJis ;  it 
forms  a  small  hemispherical  ])ush  a  few  inches  high  whicli  has  a 
yellowish  brown  tint.  It  is  also  known  in  gardens  under  the  name  of 
Biota  dumosa. 

The    habitat    of    the    Chinese    Arbor    Vit^e    cannot    be    stated    with 

certainty,  but   from  its   hardiness   it   may  safely  be  assumed  to  have  a 

northern   origin   that   may  hypothetically  be  referred  to  the  botanically 

unexplored   regions   in  southern  Mongolia,  northern  China  and  parts  of 

Thibet.      The  statement  of  Thunberg  and  others  that  it  occurs  wild  in 

the    central    mountains    of   Japan    has    not    been    confirmed    hy    later 

investigation,  and   it    is   now    generally    believed   to    be    an   introduced 

plant    in    that   country.      The    geographical    range    of    Thiim   orientalk 

must,  however,  be  very  extensive,  since  Boissier's  statement  that  it  has 

l}een   found   wild   at  Asterabad   in   north-east   Persia   and    also    in    the 

Pei:sian  province  of  Khorassan  is  doubtless  well  authenticated. 

The  date  of  introduction  of  Thuia  orientalis  into  Great  Britain  is 
luiknown.  According  to  Aiton*  it  was  cultivated  by  Philip  Miller  in 
the  "Physic"  garden  at  Chelsea  in  1752,  and  was  believed  to  have  been 
first  sent  to  Europe  by  French  missionaries.  On  account  of  its  hanliness 
and  distinctness  as  an  ornamental  tree  requiring  l)ut  little  space  for  its 
development,  it  has  always  been  one  of  the  most  appreciated  of  Conifers, 

*  HortuH  Kewensis,  od.  II.  Vol.  V.  p.  322. 
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and  prior  to  the  introcliiction  of  the  western  American  and  Jajmnese 
Ciii)ressine8e  many  varieties  were  in  cultivation  which  have  since 
(lisai)i>eared.  Of  the  varieties  described  above  dectMsafa  ;s  a  "juvenile" 
form  of  distinct  and  even  picturesque  aspect  when  seen  at  its  best;  its 
origin  is  not  accurately  known ;  funiculata  and  mehleruns  are  transitional 
forms  in  which  the  adult  foliage  predominates  in  tlie  former  and  the 
primoitlial  leaves  in  the  latter;  funiculata  is  also  intermediate  in  habit 
between  tlie  variety  peTidula  and  the  common  form ;  melfJerms  originated 
at  ^feaux  in  France  and  was  at  first  supposed  to  be  a  hybrid  between 
I'huia  orient (Uis  and  Juniperus^  vin/iniana;  but  seeds  having  been 
produced  by  a  tree  growing  under  favourable  conditions  and  the  seedlings 
from  tliese  having  for  the  most  part  reverted  to  the.  normal  Thuia 
(yrientalis  its  hybrid  origin  is  thence  dispelled.*  Pendula,  the  most 
remarkable  of  all  the  varieties  and  long  believed  to  be  a  distinct  species, 
is  now  known  to  have  originated  from  the  common  form;  it  wjis  first 
met  with  in  Japan  by  Thunl)erg  (1776 — 1777)  and  subsequently  by  other 
travellers  in  that  country  and  also  in  China  ;  forms  perfectly  identical 
liave  since  been  raised  in  Italy,  France  and  England.  It  was  first 
cultivated  in  this  coimtry  by  Mr.  Aylmer  Lambert  in  his  conservatory  at 
Boy  ton  in  1832;  his  plant,  the  only  one  then  known,  had  l^een  previously 
accpiired  from  Messrs.  Ixxldiges  of  Hackney. 

Although  Thuia  orient alit^  and  its  varieties  grow  in  diverse  soils  and 
situations,  they  attiiin  their  best  development  in  a  retentive  loam  with  a 
porous  but  not  too  free  sub-soil  and  in  places  not  too  much  exposed  to 
nortli  and  north-east  winds ;  under  such  conditions  the  branches  aix) 
stouter,  the  branchlet  systems  more  rigid  and  their  colour  brighter ;  tliey 
are  mrelv  killed  by  our  severest  winters. 

LIBOCEDRUS. 

Endlicher,  Svnops.  Conif.  42  (1847).  Parlatore,  D.  C.  Prodr.  XVI.  453  (1868). 
Bentham  and  Jlooker,  Gen.  Plant.  III.  426  (1881).  Eichler  in  Engler  and  Prantl,  Nat. 
Pfl.  Fam.  95  (1887).     Mastei-s  in  Journ.  Linn.  Soc.  XXX.  19  (1893). 

A  genus  of  evergreen  trees  of  Thuia-like  aspect,  mostly  with 
spreading  branches  and  flattened  branchlet  systems,  distinguished  by 
the  following  characters: — 

Leaves  dimorphic,  scale-like  in  four  ranks  decussiitely  arranged,  the 
larger  lateral  pairs  compressed,  imbricated,  with  a  decurrent  base  and 
sharply  keeled;  and  almost  covering  the  smaller,  concrescent,  dorsiventml 
pairs. 

Flowers  monoecious.  Staminate  flowers  terminal,  sub-globose  or  four- 
sided,  composed  of  eight — twelve  or  more  stamens,  arranged  like  the  leaves, 
each  with  a  broadly  ovate  or  sub-orbicular  connective  l)earing  four  anther 
cells. 

Strobiles  terminal  on  short  lateral  braiichlets,  composed  of  four — =six 
valvate  seniles  of  which  the  uppermost  jmir  and  also  the  lowermost  when 
there  are  six,  are  sterile  and  mucli  smaller  than  the  fertile  pair,  each  of 
which  bear  one — two  winged  seeds. 

Libocednis  is  thence  separated  from  Thuia  by  little  else  than  the 
greater  number  of  stamens  in  the  male  flower  and  tlie  fewer  number  of 
sades    in    the  fruit ;  but  besides  being  fewer  in  number  the  scales  of  the 

*  Beissner,  Xadelholzkunde,  p.  58. 
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fniit  tif.  iil^)  of  iiiK'ijunl  sUc  anil  in  the  closed  fi-uit  meet  At  their  etl<re3 
(that  is  to  say — tliey  are  placetl  in  a  valvat«  (MHtition).  In  Thiiia  the 
Kcalci<  of  the  fruit  are  of  eiiual  sise  or  nearly  so  and  overlap  (imbricated). 
This  difference  in  the  atmcture  of  the  fnut  is  by  far  the  most  important 
ilistinction,  and  is  admitted  by  all  authors  since  the  genus  was  founded 
by  Kudlicher,  to  lie  sufficient  for  its  retentioii. 
Eight  3i>ecies  of  Libocetlnis  are  known  to  science ;  their  habitats 
are  widely  remote  from  each  other,  except 
in  the  case  of  two  inhabiting  Chile  and 
two  in  New  Zealand ;  one  is  a  native  of 
Califoniiii,  one  of  southern  China ;  one  has 
been  discovered  in  New  Guinea,  and  one  in 
New    Caledonia.       All    the    species     that    have 


Ijeeu      applietl     to     any     economic     use     jield 

highly  valuable   timber ;    the    wood   is    durable, 

^'■''(rf'''/iK™''.£^M*™'"'"  straight  -  grained  and    fragrant,    and  is  suitable 

for  many  constructive  purposes  whether  exposetl 

to   the  weather  or  within   doors. 

Liboeednis  is  derived  from  Xiiiavot,  the  name  of  a  tree  from  which 
the  ancients  obbiined  frankincense  but  which  tias  uot  1ieen  satisfactorily 
iileiititied  by  mixleni   botanists,  and  n&poc,  cedar,  j«ni|>er. 

Libocednis   chilensis. 

A  uieilinui-aiKed  tree  of  pyramidid  outline,  the  tnmk  usually  free  "f 
bratichus  near  the  ground  and  covered  with  rougliish,  fissured,  dark 
brown  bark.  In  Irreat  Britain  the  oldest  trees  liave  a  broadly 
ciihuuuar  habit,  the  outer  bark  of  the  trunk  peeling  off  in  small 
flakes  and  exiwsing  a  light  bn>wn  inner  cortex.  lirancliea  with 
smooth  reddish  brown  bark,  ascending  and  nuieh  nmiifie<l  at  their 
distal  end ;  brancldets  slender,  distichoualy  ramiKed  into  frondose 
systems  similar  to  those  in  Tlmin.  Leaves  of  the  axiid  growths  linear 
and  adnate  e.vei'iit  at  the  ai:ut(',  iuflexed  tip  ;  of  the  lateral  growths 
the  dorsiventnd  pairs  scale-like  ;  the  lateral  [tairs  oblong,  acute  witli  a 
white  stomatiferous  band  on  both  sides.  S laminate  flowers  with 
eight  —  ten  anthers.  Stii>biles  usually  solitary,  terminal,  composed  of 
four  ovate-oblong  scales  of  whicli  the  fertile  two  are  twice  iis  broad 
as   the  sterile  two,  an<l  Ixmr  one  — two  see<U  each. 

Libocednis  cliiUaiia,  Endlicher,  Sjuops.  Conif.  44  (1847).  Gt,y,  FI.  CLil.  V- 
406  (1849).  Liadley  in  Gard.  Cliron.  (1850)  p.  439.  with  Kg.  CamGre,  Tr«it* 
Conif.  cd.  II.  89.  PurUtoi'e,  1).  U.  Prodr.  XVI.  455.  Gordon,  Piuet.  ed.  II.  180. 
.MftHters  in  .loam.  B.  Hort.  Soc.  XIV.  42. 

Thllia  chilcDsis  Don  in  LtmberC'a  Ucnns  Pinus,  ed.  1.,  Vol.  II.  19  (18'24;. 
Hooker,  W.  in  Load,  Jouni.  Bot.  II    19fl,  t.  4. 

Eng.   Cliilian   Arlior   Vil«.       Fr.    Tlmia  do   Chilu.      Ital.   Allwro  della  Viu  di 

Cliile      Chil.  Cipres  dc  Amucano. 

Libocednts  chilensis   is   common    in    some   of    the   valleys   und   along 

the   lower  slopes   of  the  Chilian  Andes  from  Valparaiso  southwards  to 

Vuldivia.       The   wood    is   soft   and  easy  to  work,  and  is  h^hly  valued 

by   the  inhabitants  for  indoor  carpentry   <m   account   of  its  fragrance. 
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The  earliest  published  notice  of  this  tree  occurs  in  Lambert's  "  Genus 
Pinus,"  loc,  cit,  supra^  wliere  a  brief  description  is  given  by  David  Don 
from  materials  found  in  the  herbarium  of  the  Spanish  lx)tanists,  Ruiz 
and  Pavon,  which  had  been  accjuired  by  Mr.  Lambert.  Many  years 
afterwards  the  species  became  better  known  from  herbarium  specimens 
communicated  to  Sir  William  Hooker  by  Dr.  Gillies,  of  Mendoza,*  by 
Bridges,  tind  by  Mr.  James  Ycitch,  Senr.,  of  Exeter,  through  his 
collector,  William  Lobb.  It  was  introduced  by  Messrs.  Low,  of  Clapton, 
in  1847  ;  LihoceditLS  chilensis  must,  however,  be  pronounced  an 
imsatisfactory  tree  for  the  British  climate ;  it  ^oses  its  lower  branches 
at  an  early  age,  and  even  in  sheltered  situations  rarely  escapes  injury 
in  severe  winters. 

Libocedrus   decurrens. 

A  lofty  tree  100 — 150  feet  high  with  tlie  trunk  sometimes  7 — 8  feet 
in  diameter,  covered  with  loose,  fibrous,  cinnamon-red  bark  and  sparingly 
furnished  along  the  upper  portion  with  stout  branches  that  are  at  first 
horizontal,  but  soon  turn  upwards  and  form  secondaiy  stems  that  ai-e 
similarly  branched.  In  Great  Britain  a  tall  tree  of  columnar  habit,  the 
trunk  large  in  proportion  to  its  appendages  and  covered  with  reddish 
brown  bark  that  peels  off  in  longitudinal  shreds.  Primary  bmnches 
short,  spreading  or  ascending ;  ramification  of  secondary  branches  mostly 
lateral,  the  bark  marked  by  a  pide  ring  at  every  branching;  in  the 
l)ranchlet  systems  the  distichous  branching  is  constant  and  in  one  plane. 
Leaves  persistent  three  —  four  years,  glandular,  narrowly  oblong,  acute, 
decurrent  and  adnate  except  at  tlie  acute  tip,  the  larger  and  longer 
lateral  pairs  sharply  keeled  and  nearly  covering  the  smaller  dorsiventral 
pair,  dark  glossy  green,  of  a  shade  almost  peculiar  to  this  species. 
Staminate  flowers  small,  club-shaped,  composed  of  twelve — sixteen  stamens 
each  with  a  suborbicular  connective.  Strobiles  pendulous,  ovoid-cylindric,. 
about  an  inch  long,  consisting  of  six  scales,  the  lowermost  pair  much  the 
smallest,  the  fertile  middle  pair  as  large  again  as  the  upper  two  which 
are  connate.  Seeds  in  pairs  at  the?  base  of  the  two  larger  scales  each 
with  a  hatchet-shaped  membraneous  wing. 

Libocedrus  decurrens,  Torrey.  Plant.  Fremont,  Smiths.  Contrib.  VI.  7,  t.  3  (1850). 
Lindley  in  Gard.  Chron.  (1853)  p.  695.  Parlatore,  D.  C.  Prodr.  XVI.  456. 
MuiTfty  in  The  Garden,  II.  (1872),  p.  540,  with  tigs.  Nicholson  in  Woods  and 
Forests  (1884),.  p.  190.  Brewer  and  Watson,  Bot.  CaUfor.  II.  116.  Hoojies, 
Evergi-eens,  309,  with  fig.  Gorden,  Pinet.  ed.  II.  181.  Beissncr,  Nadelholzk.  28,  with 
fig.     Masters  in  Joum.  R.  Hort.  Soc.  XIV.  219.     Sargent,  Silva  N.  Amer.  X.  t.  534. 

Thuia  ffigantea,    Carrifere   in   Van   Houtte's   Fl.    des   Serres,  IX.   199,  with  fig.  ;. 
and  Trait6  Conif.  ed.  I.  105  ;  ed.  II.  112  (in  part,  not  Nuttall). 

T.  Crai^ana,  Murray  in  Rep.  Oreg.  Ezped.  2,  t.  5. 

Heydena  decun-ens,  Koch.  DendroT.  II.  179. 

Eng.  Califomian  Incense  Cedar.     Amer.  White  Cedar,  Bastard  Cedar,  Post  Cedar. 
Fr.  Cedre  blanc  de  Californie.     Germ.  Califoniische  Flussceder.     Ital.  Cedro  bianco- 
della  California. 

LibocedTms  dccuin^eiis  is  widely  distributed  along  the  western  slopes 
of  the  Cascade  and  Sierra  Nevada  Mountains  between  8,000  and 
7,500  feet  elevation  from  Oregon  to  near  the  Mexican  boundary;  also 
along  the  Californian  coast  range  and  southwards  into  the  peninsula  of 
Lower   California.     It   nowhere  forms  pure  forests,  Init  occurs  scattered 

•  His  name  is  commemorated  by  the  Liliaceous  genus  Gilliesia. 
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singly    or   in   small   groves   amongst   the   other   coniferous   trees  of  the 

region.     Its   timber   is   highly   valued ;   the   wood   is   light,  durable  and 

close-grained,   but   not   very   strong;   it   is   used   for   a  great  variety  of 

purposes,  including  house  furniture  and  indoor  carpentry.* 

The  Califomian  Incense  Cedar  was  originally  discovered  by 
Col.  Fremontt  near  the  upper  waters  of  the  Sacramento  river  in  1846. 
His  l)otanical  collections  were  placed  in  the  hands  of  Dr.  Torrey  for 
determination,  and  this  tree  was  described  by  him  in  the  "Smithsonian 
Contributions  to  Knowledge"  in  1850  as  Libocedrus  deairrens.  Two  years 
later,  John  Jeffrey  who  liad  l:>een  sent  to  north-west  America  by  the 
Scottish  Oregon  Association,  sent  home  specimens  and  seeds  from  South 
(Oregon,  and  from  tliese  the  tree  was  named  Thuia  Craujiana  in 
compliment  to  Sir  W.  Gibson  Cniig,  a  prominent  memlxjr  of  the 
Association,  and  the  seedlings  were  subsecpicntly  distributed  under  this 
name.  The  confusion  in  name  thus  created  was  further  complicated  by 
Carri^re  who  described  the  species  from  herbarium  sj)ecimens  sent  by 
Boureier  to  the  Museum  d'Histoire  Xaturelle  at  Paris  in  several 
publications}:  under  the  name  of  Thuia  gu/an^eaj  on  the  assumption  that 
it  was  the  same  tree  that  Nuttall  had  i)ubhshed  under  that  name. 
Unfortunately,'  Carri^re's  name  was  taken  up  by  horticulturists  generfilly 
both  in  England  and  on  the  Continent,  so  that  for  a  time  scarcely  any 
other  pair  of  coniferous  trees  has  been  surrounded  by  more  confusion 
than  Torrey *s  Lihocediiis  decurrens  and  Xuttall's  Thuia  tjiganfea. 

The    introduction    of    Libocedrus    deatrrens   enriched   British   gardens 

v^ith    one    of    the    most    beautiful    and    distinct    of    the   Conifers    of 

western    North  America.      Stately   columnar   trees   from   30   to   50   or 

more  feet  high  now  adorn  the  lawns  and  pleasure  grounds  of  numerous 

<iountry  seats  throughout  Great  Britain    and  Ireland.      It    is    perfectly 

hardy ;    it  grows   satisfactorily   in    almost   any   description   of    soil   not 

marshy  or   water-logged,  increasing   in   height   annually   from   9    to   15 

inches,    the    rate  of    growth    corresponding   nearly   with   the   range   of 

imnual   rainfall. 

Libocedrus   Doniana. 

A  lofty  tree  with  a  straight  miked  trunk  sometimes  100  feet  high 
and  2 — 5  feet  in  dicimeter,  the  old  bark  falling  away  in  long 
thin  ribbons.  Branches  few ;  brancldets  distichous,  alternate  and 
flattened,  but  becoming  four-angled  in  old  trees.  Leaves  variable  in 
form  and  armngement  at  different  stages  of  growth ;  tlie  ])rimonlial 
leaves  of  young  plants  narrowly  linear  and  spreading  ;  on  tlie  adult 
tree  dimorphic,  arranged  in  decussate*,  pairs ;  the  lateral  paii*s  compressed, 
acute,  sliarply  keeled  and  attached  by  broad  biises ;  the  doi-siventral 
\mvs  concrescent,  small,  rhomboidal,  Stiiminate  flowers  with  eight — ten 
anthei^.      Strobiles  composed   of   four  ligneous  scales  each  with  a  cuiTed 

*  Silva  of  Xorth  America,  X.  136. 

t  His  name  is  commemorated  by  the  beautiful  mouotypic  Malvaceoua  shrub  Fremontia 
calif omlca. 

X  Revue  Horticole  (1854),  p.  224.  Van  Houtte's  Flore  des  Serres,  IX.  199.  Traits 
-Cleneral  des  Coniferes,  ed.  I.  105,  etc. 
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Spine  at  the  back ;  the  fertile  scales  bearing  two  seeds  each  with  an 
oblique  membraneous  wing. — Kirk,  Forest  Flora  of  New  Zealaiul, 
p.    157,    t.    82. 

Libocednis  Doiiiana,  Endlicher,  Synops.  Conif.  43  (1847).  Can-i&re,  Traite 
Couif.  ed.  II.  85.  Parlatore,  D.  C.  Prodr.  XVI.  454.  Hooker  fil,  Handb. 
N.    ZeAl.    Fl.    256.      Gordon,   Pinet.    ed.   II.  182. 

Tliiiia   Doniana,   Hooker,    W.    in   Lond.   Joum.    Bot.    I.    571,    t.    18   (1842). 

Although  not  hardy  in  this  country,  this  beautiful  tree  claims 
notice  on  account  of  its  being  in  cultivation  as  a  conservatory  plant 
in  botanic  and  occasionally  in  private  gardens.  Its  habitat  is 
restricted  to  a  small  area  in  the  northern  portion  of  the  North 
Island  of  Xew  Zealand,  but  it  has  now  become  extremely  rare  in 
many  districts.  The  wood  is  of  great  beauty,  straight  in  grain,  and 
of  great  strength ;  it  is  highly  valued  for  the  manufacture  of  house 
furniture  and  ornamental  woodwork.  Tlie  species  is  dedicated  to  the 
Scottish   botanist,   David    Don. 

Closely  resembling  Lihocediiitf  Doniccfta,  and  from  which  it  is  not 
•separated  by  any  marked  distinctive  characters,  is  a  form  or  variety 
which  has  received  the  name  of  L.  Bidwilln.  It  is  described  as 
being  "smaller  in  all  its  parts"  than  L.  Doniaria,  and  is  spread 
generally  over  New  Zealand  from  Harauk's  Oulf  southwards  to  Catlin's 
River,  showing  a  preference  for  mountiin  and  hilly  districts,  ascending 
in    places   to    4,000    feet   above    the    level    of   the    sea.* 

David  Dox  (1800 — 1840)  was  a  native  of  Forfar.  His  father,  the  proprietor  ot  a 
mii-sery  at  that  place,  was  well  known  as  a  good,  j»i*actical  botanist,  and  thence  able 
to  inn-iart  to  his  son  an  elementary  scientific  knowledge  of  the  plants  of  his  native 
countiy.  One  of  David's  earliest  publications  was  the  description  of  a  number  of 
plants  which  were  either  entirely  new  or  had  l)een  only  found  in  a  few  localities 
where  they  had  been  collected  by  his  father ;  this  was  a  valuable  contribution  to 
the  botany  of  our  native  countiy,  and  w^hich  soon  bi-ought  the  author  under  the 
notice  of  the  leading  naturalists  of  that  period.  He  then  published  in  the  Trans- 
actions of  the  Linnean  Society  a  monograph  of  the  f,'enus  Saxifraga,  and  was  shortly 
afterwards  appointed  Librarian  to  the  Society.  In  1836  he  succeeded  Professor 
Burnett  in  the  chair  of  botany  at  King's  College,  London,  a  position  which  he  held 
till  his  death.  His  numerous  works  are  sufficient  proof  of  his  industry ;  among 
them  are  his  papei*s  in  the  * '  Tmnsactions  of  the  Linnean  Society,"  in  one  of  which 
he  described  for  the  first  time  Abies  hradcata  and  three  Pines  from  South  California 
from  materials  collected  by  Dr.  Coulter ;  and  in  another  he  founded  the  genera 
Cryptomeria  and  Athrotaxis.  He  rendered  much  assistance  to  Mr.  Lambert  in  the 
preparation  of  the  later  editions  of  his  "Genus  Pinus,"in  which  he  published  for  the 
first  time  descriptions  of  several  coniferous  trees  previously  unknown,  including 
Cnpressus  nootkateiunSj  ThuUc  plicata  [cfigantexi),  Libocedrus  ( Thuia)  chileiisis,  Junipei'us 
rccurixi  and  three  or  four  species  of  Podocarpus.  Towards  the  end  of  1840  a 
malignant  tumour  appeared  on  his  lip  which  caused  his  death  at  the  early  age  of  forty. 

Libocedrus  macrolepis. 

A  tree  of  which  the  dimensions  attained  l)y  it  have  not  been 
published.  Branchlets  elongated,  ramified  distichoiisly  and  alternately 
into  frondose  branchlet  systems  tri-pinnately  divided.  Leaves  in  decussiite 
])airs,  dimorphic ;  on  the  axial  growths  tlie  lateral  i)airs  lijiear,  acute, 
strongly  keeled,  free  at  the  tip;  the  dorsiventral  pair  nuich  smaller, 
scale-iike,  triangular  and  almost  concealed  by  the  lateral  i)air ;  on  the 
lateral    and    youngest     growths    unicli    smaller    and    sul)-e(|ual,    tlie    lateral 

*  Kirk,   Forest   Flora  of  New   Zealand,    pp.    160,  ItJl. 
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j)air  boat-shaped,  conduplicate  and  sharply  keeled ;  the  doi'siventml  pair 
obovate,  concrescent  and  glandular.  Stamina te  flowers  four-angled, 
composed  of  eight — ten  stamens  in  decussate  i)airs.  Strobile^s  conic- 
cylindric,  about  an  inch  long,  consisting  of  six  ligneous  scales,  the 
iowermost  \miv  minute  and  reflexed,  the  middle  fertile  |)air  broadly 
oblong,  the  uppermost  pair  narrowly  linear.  Seeds  one  to  each  fertile 
scale,    with   an   obovate-oblong,  oblique    wing. 

Libocednis   macrolepis,    Bentham    and    Hooker,    Gen.    Plant.    III.    426   (1881). 
Masters  in  Journ.  Linn.  Soc.  XVIII.  485. 
Calocednis  macrolepis,  Kurz  in  Journ.  Bot.  XI.  196,  fig.  3  (1873). 

This  species  was  discovered  in  the  Chinese  province  of  Yun-nan  by 
Dr.  Anderson,  who  was  attached  as  medical  officer  and  naturalist  U) 
an  expedition  under  Major  Sladen,  1870 — 1871.  The  discovery  was 
a  remarkable  one,  as  it  extended  the  distribution  of  the  genus  into 
a  region  far  remote  from  the  species  inhabiting  California,  Chile  and 
New  Zealand.  It  has  since  been  gathered  in  the  same  province  by 
Dr.  Henry,  and  by  the  Veitchian  collector,  E.  H.  Wilson,  but  the 
attempts  to  introduce  it  into  British  gardens  have  thus  far  been 
unsuccessful. 

Libocedrus  tetragona. 

A  tree  of  variable  height  and  habit,  according  to  situation  an«l 
environment ;  at  its  greatest  develojnuent  attaining  a  height  of  60 — 80 
feet  but  fre([uently  much  le.ss ;  at  its  highest  vertical  range  reduced  to 
a  dense  bushy  shrul).  In  the  ar}>orescent  form  the  primary  branches 
are  stoutish,  spreading  or  ascending,  fonning  a  coniciil  or  sub-pyramidal 
crown.  In  Great  Britain  of  shrubby  habit,  9 — 12  feet  high,  vnih 
erect  or  sub-erect  bmnches  densely  ramified.  Branchlets  tetrastichous 
(four  -  ranked),  the  youngest  shoots  very  short.  Leaves  on  the  axial 
growths  broadly  ovate,  acute,  adnate  except  at  the  tip,  |)ersistent  four — 
five  years ;  on  the  lateral  shoots  ovate-lanceolate,  subtrigonal,  acutc% 
spreiiding,  gi-ass-green  with  a  greyish  triangular  stomatiferous  area  on 
the  flat  dorsiil  side.  Staminate  flowers  not  seen.  Strobiles  subtended 
at  the  base  by  four  subulate  acute  bracts,  and  composed  of  two 
decussate  ]>airs  of  scales,  each  with  an  incurved  mucro  at  the  l)ack, 
and  of    which    the     broader   fertile    pair   l)ear    one — two  winged  seeds, 

Libocednis  tetragona,  Endlicher,  Syuops.  Conif.  44  (1847).  Lindley  in  Paxton's 
Flower  Garden,  I.  46,  with  fig.  Carri^re,  Traits  Conif.  ed.  II.  86.  Parlatore, 
D.  C.  Prodr.  XVI.  454.  Goi-don,  Pinet.  ed.  II.  183.  Masters  in  Jonni.  R.  Hort, 
Soc.  XIV.  219. 

Thuia  tetragona,  Hooker,  W.  in  Loud.  Journ.   Bot.  III.  141,  t.  4. 

Libocedrm  tetraffomi  inhabits  the  western  sloi)e8  of  the  Andes  of 
southern  Chile,  but  very  little  is  known  of  its  actual  distril)ution 
over  that  region,  and  the  little  that  is  known  is  confused  by 
being  mixed  up  with  Fitzroya  jyatnffonia.  Its  northern  limit  may  1k^ 
placed  at  about  the  35th  parallel  of  south  latitude,  whence  it  spreads 
southwards  to  beyond  the  45th  parallel,  and  as  some  authors  state, 
to  the  Straits  of  Magellan ;  but  from  Valdivia  southwards  it  is  either 
associated  with,  or   its  place  is  wholly  taken  l)y   the    Fitzroya  which  is 
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known  to  be  abundant  on  the  Patagonian  littoral  and  the  adjacent  hills.* 

Its  vertical  range  according  to   Philippi  is   from  2,000   to   3,000   feet. 

Lihocedrus  tetragona  has  long  been  supposed  to  yield  the  valuabh^  Alerze 
timber  of  the  Chilians.  This  timber  is  almost  iiidestnictible  by  the  weather  ; 
boards  and  shingles   tliat  have  been  exposed   for  upwaixls  of    a    hundred 

years  have  been  observed  to  be  worn  quite 
thin  but  remaining  perfectly  sound  ;  it  is 
reddish  in  colour,  easy  to  work,  and  is  used 
for  every  description  of  carpentry.  From  the 
fibrous  inner  bark  is  obtained  a  kind  of  tow 
which  is  nuicli  used  by  the  seafaring  peoi)le 
of  Cliiloe  and  the  adjacent  coast  for  making 
the  joints  of  their  skiffs  and  small  craft 
water-proof.  From  specimens  received  from 
several  sources,  Sir  William  Hooker  identified 
the  Alerze  of  tlie  Chilians  with  LUtofpilrvA 
tefiwjonay  but  this  identification  was  called 
into  question  by  Richard  Pearce,  who  went 
to  Chile  in  1859  as  a  collector  for  the 
Veitchian  firm.  In  a  letter  to  the  late 
Mr.  James  Veitch,  dated  from  Valparaiso,  he 
writes  :  —  "It  is  Fitzi'oya  patagonira  which 
furnishes  the  timber  known  throughout  Chile 
as  Alerze,  not  Libocechibs  fpfrarjona  which  is 
everywhere  known  as  Cipr^s.  It  is  the  bark  of 
the  Fitzroya  that  the  natives  use  to  caulk  their 
boats  ;  the  Libocedrus  is  a  more  elegant  tree,  than 
the  Fitzroya,  although  never  attaining  its  dim- 
ensions ;  its  bark  is  only  a])out  half-an-inch 
thick,  whilst  that  of  the  Fitzroya  is  three  inches 
thick,  very  tough,  fibrous  and  deeply  furrowed. 
The  Libocedrus  usually  grows  in  swampy  places 
in  the  hollows  of  the  moimtain  valleys, 
Fitzroya    on    the  rocky   declivities." 

Lihoi'ednis  tefrwjona  watS  introduced  in  1849 
by  Messi"s.  Veitch  through  their  collector 
William  Lobb,  but  it  has  now  l^ecome 
extremely  rare  in  this  country.  The  climate 
of  the  region  it  inhabits  is  one  of  the  most 
e<iuable  and  also  one  of  the  most  humid 
in  the  world ;  for  upwanls  of  six  months 
of  the  year  rain  falls  daily,  and  on  rainless 
Fig.  74.   Lii}oc€drns  tetwgotui.         ^|j^^,g  ^^le   sky  is  somc times  overcast  for  weeks 

together ;  the  average  summer  temperature  is  about  the  siime  as  that  of 
Great  Britani^  but  the  mean  winter  temperature  is  higher.  These  climatic 
l)henomena  and  the  localities  L.  fetragona  affects  go  far  to  account  for  its 
failure  in   Great   Britain.! 

*  The  foliage  of  old  trees  of  Liboccdrva  tctragona  so  closely  resembles  that  of  Fitzroya 
patagonia  that  the  two  can  scarcely  ))e  distinguished  except  by  their  fruits  ;  it  is  thence 
not  im])robable  that  at  the  southem  limit  of  the  Libocedrus  the  one  might  be  mistaken 
for  the  other. 

t  The  best  8i)ecimen  known  to  the  author  is  at  Kilmacurragh  in  Co.  Wicklow,  Ireland, 
from  which  materials   for  description  were   communicated   by  Sir.   Thomas  Acton. 
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TRIBE — TAXODINE.E. 


6 — ^Athrotaxis 


TRIBE-TAXODINEtE. 

Flowers  monoecious,  on  different  branches.  Staininate  flowers 
solitary,  spicate,  paniculate  or  umbellate ;  terminal  or  axillary ; 
stamens  spirally  crowded.  Scales  of  strobiles  spirally  arranged  and 
composed  of  two  structures  at  first  distinct,  the  ovuliferous  scale  and 
a  bract-like  appendage  which  coalesces  with  it  and  becomes  obliterated 
in  the  mature  ligneous,  seed-bearing  scale.  Ovules  2 — 9,  erect  or 
inverted. 

Leaves   homo-   or  heteromorphic,  persistent. 
Staminate   flowers   solitary. 

Anther  cells,   2.      Strobiles   globose   with    the 

scales     ascending,     sub-acuminate     at     the 

apex. 

Seeds   3 — 6   pendulous 

Staminate   flowers   spicate. 
Anther    cells    3 — 5.      Strobiles    globose    with 
the  scales  ascending,  sub-peltate  and  acutely 
lobed   at   the   apex. 
Seeds   4 — 5   erect 

Anther   cells   2 — 5.       Strobiles   cylindric   with 

the   scales   horizontal   and   thickened   into  a 

rhomboidal  apex  with  a  transverse  depression 

at   the  centre. 

Seeds   5 — 7   pendulous 

Leaves   homo-   or  dimorphic,   deciduous. 
Staminate   flowers   paniculate  or  solitary. 

Anther  cells  4 — 8.     Strobiles  globose  or  obovoid 

with     the     scales     imbricated,     rugose     and 

obscurely   mucronate. 
Seeds   2   erect 

Leaves     dimorphic,    squamifomi     and     cladodiform 
{i.e.,   deciduous    scale-like    leaves    and    per- 
sistent leaf-like  structures  that  perform  the 
functions   of   foliation). 
Staminate  flowers   umbellate. 

Anther  cells  2.  Strobiles  ovoid-cylindric,  the 
scales  imbricated  w4th  a  transverse  ridge 
beyond  the  middle  and  not  thickened  at 
the   apex. 


7. — Cryptomeria. 


8. — Sequoia, 


9. — Tax  odium. 


Seeds   7 — 9   erect    - 


-  10 — Sciadopitys, 


ATH  ROT  AXIS. 


ATHROTAXIS. 


Don  in  Traus.  Lion.  Soc  XVIII.  17-2,  t.  14  (18391,  Eudlicher,  Syiio[ra.  Conif.  183 
(1847,  ArthrotoxiB).  Parlatore,  D.  C.  Pradr.  XVI.  433  (1868).  BeTithflrii  and  Hooker, 
G«ti.  Plant.  III.  -130  (1881).  Eiclder  iti  Eiigkr  and  Prantl,  Nat.  PH.  Faiii.  89  (1887). 
Maatera  in  Jouni.  Linn.  Soe.  XXX.  21  (18B3). 


Athrotaxis"  ie  a  gen\is  of  much-branched  evei^^reen  trees  of  low 
or  medium  stature  and  of  pyramidal  or  columnar  habit,  clothed  with 
short,  thick,  homo-  or  dimorphic  leaves  which  are  either  concrescent 
with  their  axes,  adnate  at  the  base  and  free  at  the  apex,  or 
slightly  spreading  and  more  or  leas  incurved.  It  is  further  distin- 
guished  by   the   following  characters : — 

Flowers  nionoecioiis  on  diffeieut  brauthea  ;  the  staminate  flowers 
small,  solitary  uid  tenuinal  on  bruncblete  of  the  prei-'eding  year,  witli 
crowded,  imbricated  stamens  subspi rally  arranged,  each  formed  of  a 
slender  stipea  expanded  into  a  transverse  jjcltate  eoiiuectivc  from  which 
the    two   anther   tells  Iiang. 

0\Tiliferoua   flowers  also   terminal,  nearly   globose,    composed  of  ten   to 

■  Enure   Arthrotaxif 
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twenty    imbricated    scales,    having   a    thickened    broad    disk    from  which 
are   suspended   three — six   ovules. 

Strobiles  ligneous,  globose,  from  0*5  to  1  inch  in  diameter ;  scales 
ovoid-rhombic,  cuneate  at  the  base,  sub-acuminate  or  peltately  dilated  at 
the  apex,  ascending,    each   with   three — six   winged   seeds. 

The  genus  is  the  most  restricted  of  the  tribe  in  which  it  is 
included,  as  regards  its  geographical  distribution,  being  confined  to  a 
few  localities  in  Tiismania  chieliy  on  the  Western  Mountains 
ascending  in  places  to  the  summit  which  is  about  4,000  feet  alwve 
the  level  of  the  surrounding  ocean. 

As  seen  at  their  best  development  in  Great  Britain,  the  Athrotaxes 
are  Cypress-like  trees  of  distinct  aspect  and  great  beauty.  They  were 
introduced  about  the  year  1857  by  the  late  Mr.  William  Archer, 
of  Cheshunt,  and  although  fairly  hardy  in  many  parts  of  the  country, 
they  are  only  of  value  as  decorative  plants  for  the  lawn  and  garden  m 
the  milder  and  more  humid  climate  of  Devon  and  Cornwall,  parts  of 
Wales,  Ireland   and   similar   places. 

Fine  specimens  of  Athrotaxis  are  growing  at  Menabilly,  Cornwall 
(A.  laxifoHa);  Upcott  near  Banist'iple  (A.  rupressoides);  Castle wellan,  Co. 
Down  (A.  tieIcu/inoi(fes  and  A.  Icutifolia) ;  Powerscourt,  Co.  Wicklow 
(A.  rujyre^soi/les);  and  notably  at  Kilmaciirragh  in  the  same  county  whore 
there  is  a  tree  of  each  s|>ecies  in  robust  health,  from  25  to  30  feet 
high,   all  of  columnar  habit. 

The  generic  name  is  from  aQpvoq  (crowded),  and  rajtc  (arrangement)  in 
allusion    to   the    crowded   order   of  the   scales   of   the  fruit. 

The  nearest  affinity  is  Cryptomeria,  so  near  indeed  that  horticulturists  some- 
times avail  themselves  oi  it  as  a  means  of  propagating  the  species  of  Athrotjixis.* 

An    especial    interest   is   attached   to   the   existing    members   of    the 

Taxodineie    on    account    of    the    great    antiquity     of    their    ancestral 

forms,  and    of    their   intimate    association   with  the   vegetation  of   past 

ages.       The    striking    resemblance    of    the     species    of    Athrotaxis   to 

the   fossil  remains  of  a   Conifer  found  in  the  Upper  Oolite  (Mesozoic) 

of    Solenhofen,    and    to    other    remains     that     have     been     found    in 

Yorkshire,   Argj'Ushire    and    the    Thames   Valley   afford    evidence  that 

ancestral    forms    of     Athrotaxis    were    widely     distributed    over     the 

eastern   hemisphere   in   remote   epochs,  and   which   have   in   the   coui-se 

of    time    succumbed   to   the   ceaseless    successive    changes   which    have 

affected   the  Earth's    surface  and  climate  during    geological  ages,  until 

they  have    receded    to    their    last    abiding    place    in    the    small  island 

of  Tasmania     where    they  now   exist    in    numbers    so    small    that  the 

individual    trees   could   be   counted.       The   fate    of  species    so    reduced 

in     the    number    of    the    individuals    comprising     them    is   inevitable, 

although    they    may    be   preser\'ed    indefinitely  by  the  hand  of  Man. 

*  The  variety  of  Crt/ntonieria  japonka  with  primordial  leaves,  known  iu  gardens  as 
C.  i'lega^is,  is  readily  propagated  I'rom  cuttings.  These  rooted  cuttings  are  used  as  stocks  for 
grafting  scions  taken  from  the  8i>ecies  of  Athrot^ixLs. 
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Athrotaxis  cupressoides. 

A   conical   tree    25 — 45   feet   hi^h  with  a  tmnk  sometimes    1*5 — 2  feet 
ill    diameter    near    the    ground.       Bark     reddisli    brown,   peeling    off    in 

ribbon-like  slireds  exposing  a  cinnamon-brown  inner 
cortex.  Primary  branches  sciittcred,  spreading  or 
ascending,  much  ramified  at  the  disUd  end.  Branchlets 
in  pseudo-whorls  of  five — seven,  densely  clothed  with 
foliage.  Leaves  dimorphic,  in  decussate  pairs,  per- 
sistent several  years  and  peeling  off  with  the  bark  ; 
on  vigorous  shoots  oblong-acute,  keeled,  0*5  inch 
long,  appressed  and  imbricated  ;  on  the  youngest 
shoots  much  smaller,  scale-like,  ovate-triangular,  sub- 
acute, closely  imbricated  or  concrescent  with  the 
stem,  dark  grass-green  tinged  with  brown  during  the 
winter.  Staminate  flowers  as  described  in  page  259. 
Strobiles  composed  of  five  —  six  decussate  pairs  of 
Fig.  76.  scales,  each  with  an  acute  pyramidal  umbo  and  bearing 

Athrouuds  impresi^oides.      three— five    seeds. 

Athrotaxis    cupressoides,    Don    in     Trans.    Linn.  Soc.  XVIII.  173,  t.  13,  fig.  2 
(1839).     Hooker  til  in  Loud.  Journ.  Bot.  IV.  148  (1845) ;  and  Fl.  Tasnian.  I.  345 
Endlicher,  Synops.  Conif.  196.       Carrifere,  Traite   Conif.  ed.  II.  205.       Parlatore, 
D.  C.    Prodr.  XVl.  433.      Gordon,  Pinet.    ed.    II.  47.     Masters   in   Gai-d.  Chron. 
XXIV.  (1885),  p.  273,  with  figs.  ;    and  Journ.  R.  Hort.  Soc.  XIV.  199. 

Recorded  localities. — Lake  8t.  Clair,  Pine  River  near  Marlborough,  and 
the  Westeni  Mountains. 


Athrotaxis  laxifolia. 

A  small  tree  25  —  30  feet  high  with  a  slender 
trunk  covered  with  reddish  brown  bark  that  peels 
off  in  longitudinal  shreds.  Primary  branches  scattered, 
close-set  and  spreading,  ramification  tctrastichous  with 
occasional  adventitious  growths  between  the  ranks. 
Leaves  persistent  several  years,  sub-spirally  arranged 
or  in  decussate  pairs,  ovate-lanceolate,  mucronate, 
more  or  less  appressed  to  the  stem,  slightly  incurved 
and  attenuated  from  the  base  upwards,  flat  with  two 
faint  glaucous  stomatifcrous  lines  on  the  ventral 
side,  convex-carinate  and  bright  green  on  the  dorsal 
side.  Strobiles  terminal,  globose,  about  0*75  inch  in 
diameter,  closely  resembling  those  of  A.  selaginaides 
in  structure  but  smaller  in   all  their  parts. 

Athrotaxis  laxifolia,  Hooker,  W.  Icon.  PI.  573  (1843).  Hooker  til  in  Lond. 
Journ.  Bot.  IV.  149(1846) ;  and  Fl.  Tasman.  I.  354.  Endlicher,  Svnops.  Conif.  196. 
Carrifere,  Traite  Conif.  ed.  II.  206.  Parlatore,  D.  C.  Prodr.  XVI.  434.  Gordon, 
Pinet.  ed.  II.  48.  Masters  in  Gard.  Chron.  IX.  ser.  3  (1891),  p.  144,  with  fig.  ; 
Journ.  Linn.  Soc.  XXII.  201,  \vith  fig.  ;  and  Journ.  R.  Hort.  Soc.  XIV.  199. 

A.  Doniana,  Hort. 

Recorded  localities. — At  the  falls  of  the  River  Meander,  and  near  the 
summit  of  the  Western  Mountains  at  about  4,000  feet  elevation.  This 
form  is  so  nearly  intermediate  between  A.  cupressoides  and  A.  selaginoides 
as  to  suggest  the  possibility  of  its  being  a  hybrid  between   them. 


Pig.  77. 
Athrotaxis  laxifolia. 
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Athrotaxis  selaginoidea 


A  luriliuiii-siztfd  tiiMi  iittjiiiiiiig  ji  height  of  40  — 
45  fi'i't,  tlie  trunk  i^ovuitiii  with  tetltlisli  brown  berk 
(ill  (lifjit  Hiikiiu)  pueling  off  in  longitiuliiinl  shreds. 
Priiiiiiiy  hwinthes  chtw-set,  spretidin^,  with  tetraatichouti 
raiiiiliciitiiiii  otlen  imich  JntemiptetL  Bnuichleti< 
stoiitish,  siiutlnrly  iiiiiiilieil.  Leaves  persistent  four 
—  five  years,  8iil>-fl]«rally  nrranged,  lax,  incurved, 
suhulntf  or  skibuliiti'-ianceolate,  mucronat*  with  two 
gliiucoiis  Rtomatiferoiis  lianils  oti  the  ventral  side, 
timvex-uirinate  ami  bright  green  on  the  dorsal  side, 
0-:jr)---0-S  inch  lung.  Strobiles  globose,  about  an  inch 
ill  (liami^tiT,  eouiiiiwu'd  of  numerous  spirally  crowded, 
FtB-  7(1,  briNidly    oviitti    swilcfs    eiieh    with    an    acuinin»ti'    point, 

AHimfri,  Kiogimnjr:     n'l'l  bi'aviug  three—  :<ix  «<'ed«. 

AtlimtaiiH  netaginoidps,  I>uii  iii  TratiH.  hiuu.  Sw.  XVIII.  172,  t.  14.  Hooker 
fil  ill  Loud.  Joiii'ii.  But.  IV.  148;  ami  Fl.  TasiiiBU.  I.  ;i54.  Endlichei',  SjDom. 
Conif.  194.  (^nrrien.',  Ti-ait*  Coiiil'.  nl.  II.  203.  Parlatorc,  D.  C.  Prodr.  Xvl. 
434.  GoTduii,  Pinet  nA.  II.  48.  Masters  in  Gard.  Chivii.  IV.  ser.  3  (1S83). 
11.   .'!45,   witn   Hy.  ;   and  Jouni.   R.    Hurt.    Soc.   XIV.    199. 

A.    Guiiuiaua,   Gordun,    Pini't.   cd.    II.   47. 

A.  imbricata,   Hort. 

Ri'coiileil    lijcalities. --  KhMs    of   the     Meiiiider    Rivulets,     the     "Western 
Kfouiitaiiiis  Cuniniings  Head. 
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Don  in  Trans.  L  nn.  Soc.  XVIII.  166,  t.  13,  Hg.  1  (1839).  Endlicher,  Synops. 
Conif.  71  (1847).  Parlatore,  D.  C.  Prodr.  XVI.  437  (1868),  Bentham  and  Hooker, 
Gen.  Plant.  III.  428  (1881).  Eichler  in  Engler  and  Prantl,  Kat.  Pfl.  Fam.  89  (1887). 
Masters  in  Journ.  Linn.  Soc.  XXX.  23  (1893). 

A  monotypic  genus  inhabiting  Japan,  but  now  rarely  seen  wild  in 
that  country  except  in  inaccessible  spots  on  the  lower  mountain  slopes 
in  the  central  island,  and  which  are  believed  to  have  been  foimerly 
covered  with  extensive  forests  of  Cryptoineria  till  the  presence  of  a 
dense  population  caused  their  destruction.  There  is  also  evidence  of 
the  Cryptoineria  being  indigenous  in  south-west  China.*  The  generic 
characters  are   readily  deducible   from  the   description  of    the   species. 

Cryptomeria  is  a  most  interesting  genus  from  a  scientific  point  of 
view,  it  being  one  of  a  very  few  living  representatives  of  a  vegetation 
which  has  long  since  disappeared.  At  present  confined  to  the  Far  East, 
except  so  far  as  it  has  been  introduced  into  every  other  land  in  which 
horticulture  is  practised,  there  is  abundant  evidence  in  fossil  remains 
to  show  that  ancestral  forms  of  the  Cryptomeria  liad  a  wide  distribution 
so  early  as  Triassic  and  Permian  times  over  a  great  part  of  Europe  and 
northern  Asia,  the  geological  import  of  which  is,  that  these  ancestral 
forms  were  ingredients  of  the  forests  covering  the  northern  part  of  the 
eastern  continent  countless  ages  prior  to  the  appearance  of  Man.  It  is 
not  improlxable,  too,  that  the  nearest  existing  affinity  of  the  Cryptomeria,  the 
not  less  remarkable  and  interesting  genus  Athrotaxis,  may  liave  descended 
from  these  same  ancestral  forms,  and  which,  during  the  lapse  of  seons 
and  imder  the  operation  of  the  physical  changes  constantly  but  slowly 
afifecting  the  Earth's  surface,  has  gradually  receded  to  the  restricted 
insiUar  area   the  species   now   inhabit. 

Cry'ptomeria  is  from  Kpvnroc  (hidden)  and  fiipog  (a  share  or  part),  in 
reference   to   its   obscure   relationship    to   the    Cedar. 

Orypt omeria   j  aponica. 

A  stately  tree,  attaining  under  favourable  circumstances  a  height  of 
100 — 125  feet,  usually  divested  of  branches  along  the  lower  j^art  of  the 
trunk  and  crowned  with  a  conical  head  ;  the  trunk  tapering  somewhat 
abruptly  from  a  broad  base  and  covered  with  cinnamon-brown  bark  the 
exposed  part  of  which  (in  Great  Britain)  pixels  off  in  long  ribbon-like 
shreds.  Primary  branches  irregularly  disj)oseil,  close-set  in  yoimg  trees, 
the  longest  lowermost  ones  nearly  always  decumbent,  those  above 
horizontal  or  ascending;  branclilets  mostly  lateral  or  sulxiistichous. 
Leaves  persistent  four — five  years,  spirally  arranged,  linear-subulate, 
acuminate,  four-angled,  0*25 — 0*5  inch  long,  straight  or  falcately  curved 
towards  the  stem,  bluntly  keeled  on  the  dorsal  and  sharpl}'  keeled  on  the 
ventral  side,  decurrent,  dark  lustrous  green  tinge<l  with  brown  in  winter. 
Staminate  flowers  rmmerous,  collected  in  dense  spikes  about  an  inch  long 
around  the  apical  end  and  in  the  axils  of  the  leaves  of  branchlets  of  the 
preceding   year,    cylindric,  obtuse,    0*25    inch   long,  composed  of  numerous 

*  Dr.  Henry  in  the  Kew  Bulletin,  1897,  p.  409.  W^hether  the  Cryptomeria  discovered 
by  Dr.  Heni-y  in  Yun-nan  conforms  to  the  Japanese  tyi)e,  or  is  specifically  distinct,  has  noi 
been  determined. 
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8j)irally  crowded  stamens  expanded  at  their  apex  into  a  broadly  conlate 
connective  from  which  depend  three — five  anther  cells.  Strobiles  globose, 
solitary  at  the  end  of  the  branclJets  or  in  pairs ;  scales  obovate-ciineate, 
thickened  at  the  extremity  and  more  or  less  divided  into  sharply  pointed 
lol)es.     Seeds  three — five  on  each  scale. 

Cryptomeria  japonica,  Don  in  Trans.  Linn.  Soc.  loc.  cU.  supra.  Siebold  and 
Zuccarini,  Fl.  Jap.  II.  41,  tt.  124,  125.  Carri^re,  Traits  Conif.  ed.  II.  191. 
Gordon  in  Joiini.  Hort.  Soc.  Lond.  I.  57,  with  fig;  and  Pinet.  ed.  II.  73.  Beiasner, 
Nadelholzk.  141,  with  fig.  Masters  in  Joum.  Linn.  Soc.  XVIII.  497;  and  Jouni. 
R.  Hort.  Soc.  XIV.  203.     And  others. 

Eng.  Japanese  Cedar.  Fr.  Cryptomeria  du  Japon.  Germ.  Japanische  Cryptomerie. 
Ital.  Cedro  giapjwnese.     Jap.  Sugi. 

var.  — arauc5arioides. 

A  shrub  or  low  tree  not  exceeding  5  —  7  feet  liigh  with  deflexed 
branches  and  pendulous  branchlets  that  are  more  distantly  placed  than  in 
the  common  form.     Leaves  shorter,  thicker  and  more  closely  imbricatetL 

C.  japonica  amucarioides,  Siebold  and  Zuccarini,  Fl.  Jap.  II.  52. 

var.— elegans. 

A  smaller  tree  than  the  common  form,  with  a  robust  trunk,  short 
horizontal  bmnches  and  branchlets  decurved  at  the  tip.  Leaves 
primordial,  linear,  acuminate,  decurrent,  spreading  or  falcately  curved  and 
marked  on  both  sides  with  a  sluUlow  median  groove,  bright  green  when 
first  expanded  changing  to  bronzy  crimson  towards  the  end  of  autumn. 

C.  japonica  cleans,  Masters  in  Joum.  Linn.  Soc.  XVIII.  498.  Beisgner, 
Nadelholzk.  144,  with  fig.  C.  elegans,  Carrifere,  Traits  Conif.  ed.  II.  196.  Gordon, 
Pinet.   ed.  II.  73. 

vaj.— Lobbii. 

A  tall  tree  with  an  elongated  spire-like  outline  and  with  a  more 
compact  habit  than  the  type;  branches  shorter  and  more  densely  ramified; 
leaves  longer,  more  closely  appressed  to  the  stems  and  of  a  darker  green. 

C.  japonica  Lobbii,  Carri^re,  Traite  Conif.  ed.  II.  192.  Gordon,  Pinet.  ed.  II.  76. 
C.  Lobbii,  Hort. 

var.— nana. 

A  dwarf,  dense,  spreading  shrub  rarely  exceeding  a  yard  in  height  with 
much  shortened,  rigid  branchlets  clothed  with  close-set  acicular  spreading 
leaves  about  one-third  the  length  of  those  of  the  type. 

C.  japonica  nana,  Siebold  and  Zuccarini,  Fl.  Jap.  II.  52.  Carri^re,  Traits  Conif. 
ed.  II.  193. 

var.— sinensis. 

Differs  from  the  Japanese  type  in  its  more  diffuse  habit,  deflexed 
branchlets,  longer  and  more  slender  terminal  growths,  and  its  longer  and 
more  slender  leaves. 

C.  japonica  sinensis,  Siebold  and  Zuccarini,  Fl.  Jap.  II.  52.  0.  japonica  For- 
tunei,  Hort. 

var.— spiralis. 

A  dwarf,  spreading  bush  with  more  slender  branches  and  branchlets 
to  which  the  incurved  leaves  are  so  closely  appressed  as  to  simulate 
a   si)iral   thread   wound   round   them. 

C.  japonica  spiralis;  Siebold  and  Zuccarini,  Fl.  Jap.  II.  72.  Gordon,  Pinet 
ed.  II.  423. 
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The  Cryptomeria  is  one  of  the  (inest  trees  in  Japan ;  it  is  seen 
Almost  everywhere  throughout  Hoiitio  from  north  to  south  except  on 
the  highest  part  of  the  mountains ;  it  is  more  used  for  I'eafforesting 
the  denuJeJ  lands  than  any  other  tree,  and  extensive  areas  on  tlie 
foot-hills  and  mountain  slopes  uji  to  3,000  feet  elevation  above  aea-level 
have  been  planted  with  it  for  the  aake  of  its  timber  alone,  which  is 
more  used  than  that  of  any  other  coniferous  tree ;  it  ts  planted  to 
form  heilgea  and  screens  by  the  wayside ;  it  has  received  assiduous 
attention  from  horticulturists  for  centuries  past,  and  many  curious  and 
interesting  varieties  of  it  have  been  ol>taiued  by  them ;  it  is  also  planted 
to  form  avenues  along  the  public  roads,  especially  along  the  approaches 
to  sjiots   associated  with  eminent    historic  iJersoimges  or    evenlSj 

In    nun*!   of  its  mii)ect«  is  the  Crypto- 

Hieria     more     striking     than     in      those 

jiveniiea   planted  in   localities    most    fav- 

iiurable  for  the  development  of  the  trees. 

An    avpuTie  of  Cryptomerias  seven  miles 

in  extent  npar  Lake  Hakone  was  ^uissed 

through   by  Mr.  Janies  H,  Veitch  during 

Ins   travels    in  J»|>ait,  whieli,  when  om;e 

seen,  leaves  an    enduring;  impression  ;  in 

this    avenue    the   trees    are    more    tjinn 

100  feet   high,   with    i«rfectly    straight 

trunks    crowned    with    eonical    heads    ()f 

foliage,    the    interval    between    them    in 

tlic  line  rarely  exceeding  six  feet     More 

remarkable    and  more  impressive  still   is 

tlie  great  avenue  luading  from  Utsiinomiya 

to     the     celebrated     elirinea    at    Nikko, 

extending    to   a    distance    of  over  thirty 

miles  ;    it   is  the  wonder  and  udmimtion 

of    nil    who    have   seen   it ;    the    tnniks 

of  the  trees   are  us  straight  as   an  arMw 

KiK.  ao.   Crspioiiirrinj.iiiotii.ii,\tT.rirgnia.       iiml  avemgo  mofc  than  100  feet  in  height 

with   a  iiircnnifereni;e  of    I'i   to   15  feet 

near  the    base.      "  The    planted   avenue   extends    practically   all   the    way 

from  Tokio  to  Xikko,  but  it  is  only  when  the  road  reaches  the  footr-hilJs 

that   it   passes  between   two   rows  of  Crypt<>merias,    the  lower  part  being 

planted,  as  is  the  case  with  the  other  great  highways  in  Japan,  with  I'inu 

trees.     Nor  is  the  avenue  continuous,  for  wherever  a  village  occui's,  or  one 

of  the  roadside  tea-houses  which  are  scattered  all  along  tlie  road,  there  is   a 

break  in   the   rows   of  trees,  and   it   is  only  in   some  particular  spots  that 

a   long  view  of  continuous  trees  is  obtained.      The  trees  arc  planted  on  high 

banks  made  by  throwing  up  the  surface  soil  from  the  roadway ;    they  are 

usually  planted  in  double  rows,  and  often   so  close  together  that  in  places 

two  or  three  trees  have  become  united  by   a  |)rocess  of  natural  grafting."* 

Tlie  same  aiithor  ailds : — ".lapim   owes   much   of  the  beauty  of  its  groves 

and  gardens   to  the  Cryptomeria.      Nowhcn',  is  tliere  a  more  solemn   and 

impressive  group  of    trees    than    tliat   which   surrounds   the    temples  and 

'  Sargent,  Forest  Flora  of  Ja])ari,  p.  74. 
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tombs  at  Nikko  where  they  rise  to  a  height  of  100  to  125  feet ;  it  is 
a  stately  tree  which  has  no  rival  except  in  the  Sequoias  of  California/' 
The  chief  factor  in  the  preservation  of  the  Cryptomeria  and  its 
luxuriant  growth  in  Japan  is  unquestionably  the  climate  which  in  the 
districts  where  the  tree  attiiins  its  greatest  development  is  decidedly 
temperate.  The  annual  isothermal  line  for  10**  C.  (50'  F.)  curves 
below  the  40th  parallel  where  it  passes  through  JajMin  in  the  latitude  of 
northern  Hondo;  and  the  annual  isotherm  for  15°  C.  (60  F.)  curves  below 
the  35th  parallel,  or  below  the  latitude  of  Tokio,  the  ca})ital,  so  that  the 
average  temperature  of  the  Cryptomeria  region  ranges  from  10°  to  15°  C. 
(50°  to  60°  F.).  In  Tokio  the  registered  annual  rainfall  is  about  70  inches 
with  a  gradual  decrease  northwards  towards  Yeso  ;  soutliwards  of  Tokio 
it  seldom  sinks  below  50  inches.  These  datii  show  that  the  Cryptomeria 
thrives  in  a  climate  not  verv  dissimilar  from  that  in  which  the  Cali- 
fomian  Redwood  attains  its  gigantic  dimensions,  and  which  corresponds 
nearly  to  that  of  the  south-west  of  Ireland,  but  is  somewhat  warmer  than 
that  of  Great  Britain  with  nearly  double   its   annual   rainfall. 

The  Cryptomeria  first  became  obscurely  known  to  Europeans  through 
Engelbert  Kaempfer,  who  mentions  it  in  his  "Amoenitates  Exoticae" 
published  in  1712.*  It  was  next  described  by  Thunberg  in  more 
distinct  terms  in  his  "  Flora  japonica "  under  the  name  of  Cupressus 
japonica ;  Thun  berg's  dried  specimens  were  communicated  to  the 
younger  Linnaeus  and'  incorporated  with  his  herbarium  which  was 
subsequently  acquired  by  Sir  J.  E.  Smith,  the  first  President  of  the 
Linnean  Society,  and  afterwards  became  the  property  of  the  Society. 
On  these  materials  David  Don,  the  Secretary  of  the  Society,  founded  in 
1839  the  genus  Cryptomeria  which  has  since  remained  unchanged. 
The  Cryptomeria  was  introduced  into  Great  Britain  by  the  Horti- 
cultural Society  of  London  through  their  collector,  Eobert  Fortune,  who 
sent  seeds  from  Shanghai  in  China  in  1844;  the  Japanese  type  was 
introduced  by  the  Veitchian  firm  through  Charles  Maries  in  1879. 

The  Cryptomeria  has  now  l)een  a  denizen  of  the  parks  and  gardens  of 
Great  Britain  for  more  than  lialf  a  century,  and  although  it  has  proved 
to  be  hardy,  good  specimens  are  by  no  means  connnon.  Wiere  well- 
developed  trees  do  occur,  they  have  an  elongated  conical  outline  like 
that  of  the  Wellingtonia,  but  generally  a  more  open  aspect  on  account  of 
being  more  sparsely  furnished.  The  Cryptomeria  requires  a  deep,  well- 
drained  soil  with  abundance  of  moisture,  of  which  the  supply  is  not 
intermittent,  and  it  nuist  l)e  i)rotecte<l  from  piercing  wuids ;  in  such 
situations  it  develops  the  ornamental  qualities  which  cause  it  to  be  so 
highly  admired  in  its  native  country.  A  sj)ace  having  a  radius  of  not 
less  than  25  feet  should  be  allowed  for  it. 

All  the  varieties  described  above  are  of  Japanese  origin  with  the 
excei)tion  of  Lobhii  and  mierma.  Eleijans  which  was  introduced  by  the 
late  Mr.  John  Gould  Yeitch,  is  one  of  the  most  distinct  additions  to  the 
British  Pinetum  ever  made ;  this  is  chiefly  due  to  the  remarkable  change 
in  colour  which  the  foliage  and  young  shoots  undergo  in  winter ;  it  is  a 
"juvenile"  form  with  primordial   leaves   only.     The  illustration  shows  its 

*  San,     vailgo    Suiigi,     Ciipresso-pinolus     resinifera,     fnictu     splipprali    squanioso,      pruni 
magnitiidinis ;  seniinibiis  paiicia  oblougis  compressis,  striatis,  spaaiceis  (p.  883.). 
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1    1  t  IS     HI  lly      Q  I    t  ill  tlie  wanii  iiiid  Imiiiid  cliiiiaU'  «t  Pevini  and 

(   rr     all     ao    Iii>,e  a    led    is    suniettinoi    formed    that   the   i>teni    licnds 

to  V    ds  tl  e  (,n  u    I  nder  the  weight  of  its  a|)penda(j[es  and  is  aoinetimes 

8     ]  ]  e  1  off  1  V  tl  e  1      LtMii  whs  introduced    by   the    VeiUOiian   tinn 

nl     tl       jfttr     I  rt  s    discovery     throtigh    Thomas     I/jlib,     from    the 


Fig.  81.     (.rypUmrria  joponiai,  v»r.  rligant. 

lluiteiizorg  Botimic  Ganlen  wliither  it  hnd  been  wiit  from  .Taimn  by 
Hiebold  twenty  years  earlier.  Naita  and  npu-alin  are  monstrous  fonus  of 
dwarf  and  Biiigiilar  liabit  chiefly  used  for  the  rock  garden ;  giwtui^  ia 
the  form  ori^'inolly  iiitro<hieed  >iy  Fortune ;  all  the  older  arborescent 
Cryptomerios  growing  in  (ireJit  liritnin  witli  the  exception  of  the  variety 
LoJini  are  referable  to  this  form. 
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Endlicher,  Synoiis.  Conif.  197  (1847).  Parlatore,  D.  C.  Prodr.  XVI.  435  (1868) 
Beiitbam  aud  Hooker,  Gen.  Plant.  III.  429  (1881).  Eichler  in  Engler  and  Prantl,  Nat. 
Pfl.  Fam.  85  (1887).     Masters  in  Journ.    Linn.    Soe.    XXX.    22  (1893). 

Different  as  the  Redwood  and  Wellingtonia  as  seen  in  Great  Britain 
appear  to  tlie  ordinary  oljserver,  botanists  are  agreed  that  they  must 
come  under  the  same  genus.  The  difference  in  habit  and  foliage,  so 
manifest  in  this  country,  is,  however,  by  no  means  so  apparent  in  the 
full-grown  trees  in  the  Californian  forests,  and  more  than  this,  the 
structure  of  their  staminate  and  ovuliferous  tiowei*8  and  their  cones  is 
identical.  The  genus  therefore  includes  two  species  having  in  common 
the  following  essential  characters: — 

Flowers  monoecious,  soHtary  and  terminal.  Staminate  flowers  stij)itate, 
ovoid-cylindric,  surrounded  at  the  base  ]\y  numerous  imbricated,  involucral 
bracts.  Stamens  numerous,  spirally  crowded,  with  a  short  spreading 
filament  dilated  into  a  sulvpeltate  connective  bearing  two — five  (usually 
three)  anther  cells. 

Ovuliferous  flowers  ovoid-cylindric,  composed  of  numerous  spirally 
imbricated  ovate  bracts  keeletl  at  the  back,  the  keel  produced  into  a  short 
elongated  point ;  the  bracts  achiate  to  the  shorter  and  thicker  ovuliferous 
scales  which  bear  five — seven  ovules  that  are  at  first  erect  but  whicli 
ultimately  become  inverted. 

vStrobiles  sub-cylindric,  pendulous,  maturing  the  first  year,  composed  of 
spirally  arranged  scales  that  are  contrjicted  at  the  base  and  clavately 
thickened  ui)wards  into  a  flattened  rugose  disk  with  a  transverse  median 
depression,  each  bearing  five — seven  pendulous  seeds. 

The  Eedwood  was  originally  joined  with  Taxodium  from  which  it 
was  separated  by  Endlicher,  who  founded  upon  it  the  genus  Sequoia, 
and  Lindley  proposed  Wellingtonia  for  the  "  Big  Trees  "  of  the 
Sierra  Nevada,  l.)ut  wliich  was  soon  rejected  when  the  reproductive 
organs  became  known.  From  Taxodium  the  Sequoias  are  clearly 
distinguished  by  their  simple,  not  panicled  staminate  flowers,  by  the 
peltate  form  of  their  fruit  scales  wliich  l)ear  a  larger  numl.)er  of 
seeds,  and   by  their  persistent  foliage. 

Besides  their  gigantic  proportions,  the  Secpioias  possess  a  separate  and 
special  interest  in  respect  of  theur  anticpiity,  and  the  far  more  important 
place  they  occiq)ied  in  the  arbon^scent  vegetation  of  the  Earth  in  past 
geological  ages  than  at  the  ju'esent  time.  The  earliest  remains  of  the 
ancient  Se(|Uoias  occur  in  the  Lower  ('halk  formations  ;  they  b(5came 
more  plentifid  in  succeeding  strata  up  to  the  Tertiary  systems  in 
'which  they  are  widely  diflused.  It  is  highly  interesting  to  learn  tliat 
in  the  earlier  Tertiary  formation  termed  the  Eocene,  the  Sequoias 
were  represented  in  (Jrreat  Britain  by  more  than  one  well-marketl 
species.  In  the  succeeding  perio<l  termed  the  Miocenti,  their  fossils  are 
widely  distributed  over  the  eastern  continent  from  high  latitudes 
southwards  to  the  great  chains  of  mountains  which  stretch  across  tluj 
continent     from     Spahi    to    northern     India,    and    in     an    east    and    west 
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ilirijction  from  the  Hebrides  to  the  Steppe  of  Kii-ghiz.  During  the 
Glacial  epoch  it  is  sunnised  that  the  c^enus  was  well-nigh  extenninated, 
and  was  preserved  only  in  the  two  isolated  regions  in  which  it  still 
survives.  The  fossil  remains  consist  chieflv  of  cones  which  are  sometimes 
attached  to  their  branches,  and  of  foliation  which  connects  the  fossil 
forms  quite  naturally  with  the  existing  species. 

The    genus    commemorates    Se({uoyah,     a    Cherokee    Indian    of    mixed 
blood,   bett<ir    known    by    his     English   name   of    (ieorge   Guess,    who   is 

supposed    to  have  been 
"^  ^  born     about    the    year 

1770.  He  first  became 
known  as  a  small 
fanner  in  the  Cherokee 
country  of  Georgia,  and 
as  a  skilful  silvei*smith, 
and  afterwards  by  his 
invention  of  an  alphabet 
and  a  written  language 
for  his  tribe,  which 
was  published  in  1826. 
This  alphabet  consists 
of  eighty-five  characters, 
each  representing  a 
single  sound,  and  wivs 
used  in  printing  the 
"Cherokee  Phoenix,"  a 
journal  devoted  to  the  interests  of  the  Cherokee  nation,  and  also  of  a 
part  of  the  New  Testament.  Compelled  to  move  with  liis  tribe  into  the 
Indian  territory  beyond  the  Mississippi,  he  died  at  San  Fernando,  in 
northern  Mexico,  in  1843.  His  remarkable  alphabet  is  destined  to 
pjiss  away  with  his  nation,  but  his  name  will  be  for  ages  kept  in 
memory  by  the   most   stupendous   productions  of  the  Vegetable  Kingdom. 


Q     o 


Fig.    82 
advanced. 


Sfqnoia    WcUingtonia.      1,  Starninate    flower   somewhat 
2,    Stamen  attiiche<l  to  axis.     3,  The  same,  dorsal — 4, 


ventral  view ;  a,  connective :  b,  thi-ee  anther  tells ;  c,  filament. 
5,  Pollen  grains,  (i,  A  pollen  grain  as  seen  when  placed  in  water ; 
a,  the  empty  extine  of  the  bursUxl  i)ollen  grain  ;  b,  the  swollen 
contentR  of  Uk-  same.  1,  Nat.  size;  2,  3  and  4  magnified  five  diame- 
ters ;  5  and  tf,  240  diametera. 


Sequoia  sempervirens. 

A  gigantic  tree  with  a  trunk  towering  to  a  height  that  varies  from 
180  to  250  or  more  feet  in  the  individual  trees,  and  with  a  diameter 
near  the  base  of  from  12  to  18  or  more  feet,  often  free  of  branches 
for  75  to  100  or  more  feet  of  its  height.*  Bark  fibrous,  spongy  in 
texture  and  of  a  reddish  brown  colour,  6 — 12  inches  thick,  divided 
into  rounded  ridges  2 — 3  feet  wide.t  Primary  branches  close  set,  the 
lowermost  (as  seen  in  the  oldest  trees  in  Great  Britain)  decumbent, 
those  above  horizontal,  the  uppennost  slightly  ascending  ;  branchlets 
distichous,  alternate  or  opposite.  Buds  small,  globose-cylindric,  covered 
with  green  leaf-like  scales  that  are  for  the  most  part  persistent  at  the 
base  of  the  developed  shoot,  and  change  to  orange-brown  with  age. 
Lc^aves  Yew-like,  persistent  three  —  four  years,  sub-distichous  and 
alternate,    usually    longer    in    the    middle    of     the    shoot    than    at    the 

*  Individual    trees   have   been   measin*ed  whose   heights    exceeded   300   feet,   and   whose 
diameter   at  five   feet   from   the  ground  was  found  to  be  from  18  to  20  feet.     One  on  Eel 
River  measured  in  1896  was  340  feet  high. — Garden  and  Forest,  X.  292. 
r  t  The  bark  of  the  Redwood   contains  no  resin,  whence  the  tires  that  frequently  bum  up 
tne  undergrowth  of  the  Sequoia  forests  have  no  effect  on  the  standing  trunks. 
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extremities  ;     linear-lanceolate,    mucronate,    soinetiiues     falcately     curved, 
0-25 — 0-75    inch    long,    inclined    forwards     at    an    angle    of    about    ^S** 

to  the  axis,  dark  gi*een  with  an  almost  obsolete 
median  line  above,  with  two  pale  stoniatiferous  bands 
beneath.  Stiiminate  flowers  on  short  footstalks  clothed 
with  acicular,  imbricated,  leafy  bracts  spirally  arranged 
around  them,  globose  or  globose-cylindric,  consisting  of 
eight  —  ten  stamens  with  ovate  connectives,  each 
bearing  three  anther  cells.  Strobiles  on  short  foot- 
stalks, clothed  with  minute  imbricated  scales,  tenninal 
on  short  branchlets  of  the  preceding  year,  0*75  — 
1  inch  long,  composed  of  fifteen — twenty  rhomboidal, 
peltate   scales  each  bearing  five — seven  seeds. 

pj      og  Sequoia  semiiervireiis,  Endlicher,  Synojw.  Coiiif.  198.  (1847). 

strobile  of  MniTay  in    Gard.    Chron.  (1866),    p.    971.      Carriere,    Traite 

Seqiioia^semperHrens.  Coiiif.  ed.    II.    210.       Parlatore,    D.    C     Prodr.    XVI.     436. 

Hoopea,    Evergreens,    244.        Gordon,     Pinet.    ed.    II.    379. 
Brewer  and  ^^atson,  Bot.   Califor.   II.    116.      Sargent,  Forest 
Trees    N.    Amer.    10th    Census.    U.S.A.  IX.   184 ;     and   Silva  N.    Anier,    X.    141, 
t.    535.       Beissner,    Nadelholzk.   157,  with    figs.       Masters  in  Gard.  Chron.   VIII. 
ser.   3  (1890),   p.   .303    with  Hg ;  and  Joum.   R.   Hort.   Soc.   XIV.   247. 
S.  gigantea,  Endlicher,  Synops.  Conif.  198  (in  jwirt,  not  Decaisne). 
Taxoaium  sempervirens,   Lambert,  Genus  Pinus,  II.  t.  7  (1824).      Loudon,   Arb. 
et  Fmt.  Brit.   IV.  2487,  with  tigs.     Hooker,  W.    Flor.   Hor.   Amer.   II.   164. 

Eng.    and    Amer.    Califomian    Redwood.       Geim.    Immergriin,    Sequoie,    Eiben 
Cypresse.     Ital.  II  Legno  rosso  di  California. 

va»r. — adpressa  (syn.  all)a  npiraj, 

A    smaller    tree     with     shorter    and     more     rigid     branches.       leaves 

shorter,  broader,  and  inclined  to  their   axis   at   a   much  more  acute  angle 

than    in    the    type  ;    the    younger    leaves    and    tips    of    the   branchlets 

cream-white,  the  older  leaves  glaucescent. 

S.    sempervirens    adpressa,    Caniire,    Traite    Conif.    ed.     II.    211.        Beissner, 
Nadelholzk.  159.     S.  sempei'virens  alba  spica  of  British  gardens. 

The  Eedwood  inhabits  a  narrow  strip  of  territory  along  the 
Pacific  littoral  extending  for  about  five  hundred  miles  from  the 
southern  boundary  of  Oregon  to  a  little  beyond  Monterey  in  South 
California,  and  rarely  ranging  more  than  from  twenty  to  thirty  miles 
inland.  Within  this  restricted  habitat  it  presented,  when  first  discovered, 
one  of  the  most  remarkable  phenomena  of  vegetation  to  be  seen 
throughout  the  world,  whether  as  regards  the  gigantic  size  of 
individual  trees  or  the  enormous  amount  of  vegetable  tissue  that  had 
been  built  up  within  so  limited  a  space.  Large  stretches  of 
Eedwood  forest  unmixed  with  other  trees  covered  the  country  in 
Mendocino  county,  along  the  Russian  river  north  of  San  Francisco, 
and  in  Santa  Cruz  county  south  of  that  city,  the  trees  in  places  standing 
so  close  together  as  scarcely  to  leave  room  for  a  lumber  truck  to  pass 
between  them.  And  generally,  the  lower  mountains  near  the  coast 
were  almost  exclusively  covered  with  Redwood,  which  in  places 
spread  inland  into  the  cafions,  presenting  to  the  view  masses  of 
timber  greater  than  could   be   found   on   an   equal   area  in  the  densest 
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tropical   forest.      Alon^ir  the   eastern   fringe   of   the   belt,  the   trees   that 

remain   are    smaller  and    are   mixed   with    the    Douglas    Fir    (Abietia 

Dovglasii),  the   Bark   Oak    (Quercus  denmflora)  and   other   trees  ;    they 

are  also  smaller  at   the   southern   limit  of   the   belt  where  the   annual 

rainfall   is  lighter.      In   seeking   for   an   explanation  of   this   exuberant 

arborescent   growth,   there   can   be   no   doubt    that   the   climate   of   the 

region  has  been  the  most  important  factor,  not  only  in  the  formation 

of  the  Redwood  forests,  but  in  building  up  the  other  gigantic  coniferous 

trees  of  California. 

The  climate  of  the  coast  rej^ion  of  California  is  marked  bv  a 
comparatively  ecjuable  tem])(n'atiu*e  throughout  the  year,  tlie  summer 
average  at  Han  Francisco  being  alx)ut  15*"  C.  (60°  F.),  and  the  winter 
10°  C.  (SO''  F.).  Two  causes  co-ordinate  to  bring  about  this  narrow 
fluctuation.  One  is  the  cold  arctic  current  from  Behring  Strait 
which  stiikes  the  Californian  coast  in  about '  latitude  42**  K.  and 
continues  its  course  southwards  ;  by  tliis  stream  of  arctic  water  the 
temperature  of  the  ocean  from  May  to  October  is  reduced  much  below 
the  average  iii  the  same  latitude  elsewhere  ;  concurrently  with  the 
arctic  stream,  a  cool  wind  blows  uninterruptedly  in  the  same  direction 
during  the  same  period  and  in  Avhich  no  rain  falls.  The  other  is  a 
wai-m  wind  which  l)lows  during  the  remainder  of  the  year  from  the 
south-west  over  the  equatorial  region  of  the  Pacific  Ocean  charged  with 
the  evaporation  that  is  raised  in  prodigious  quantities  under  a  vertical 
sun  ;  most  of  this  vapour  is  ju'ecipitaUnl  on  the  country  from  the 
coast  to  the  sminnit  of  the  Sierra  Nevada,  the  precipitation  gradually 
diminishing  in  quantity  in  a  southern  direction  to  the  lower  Californian 
})eninsida  where  it  ceases  altogether  and  the  country  is  a  desert. 
This  alternation  of  seasons  is  regular  from  year  to  year  ;  all  through 
the  summer  season  fogs  rise  from  the  Pacific  Ocean  and  flow  inland 
like  a  great  level  sea  of  vapour  :  the  lower  mountains  near  the  coast 
are  envelojied,  and  further  inland  it  fills  the  canons,  leaving  the  higher 
mountains  to  rise  like  islands  out  of  it.  It  is  these  ocean  fogs 
that  exercise  so  powerful  an  influence  on  the  distribution  and  growth 
of  the  Redwood  ;  outside  their  range  it  does  not  spread  spontaneously. 
The  tree  is  not  only  a  lover  of  moistin-e,  but  to  an  extent  hardly  to 
])e  believed  unless  seen, '  a  condenser  and  consumer  of  moisture ;  the 
to])s  of  the  trees  reach  liigh  into  the  sea  of  vai)our  and  constant 
precijntation  from  them  like  rain,  takes  j)lace  duruig  the  ])revalence 
of   the    fogs.* 

Sequoia    sempcrvirens    ranks    second    in    size    amongst   the    gigantic 

coniferous  trees   of   western    North    America.      In   its   scientific   aspect 

and  associations,  it   is   one   of    the   most   interesting   of   trees,  whether 

we    regard  it   as    a    surviving    representative    of    the   vegetation   of   a 

former   epoch  that  has  well  nigh   disappeared,   or   look  upon   it  simply 

in   its  relationship  to  existing  Conifene.      In  the  geological  age  termed 

the    Miocene,   S.   scmiifrvircnH  or    a    species    closely   allied    to   it   was 

widely     distrilmted    over     the     eastern     continent     in    high   latitudes, 

*  Garden  and  Forest,  III.  235. 
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exteudiug  to  Spitzbergen  and  also   to   Greenland;  and  even   earlier  in 

central  Europe.      But  from    the  time    of    its  greatest  development  in 

Miocene  times  the  Bed  wood  gradually  disappeared  from  the   vast  area 

over  which   it   was   once  spread   till  it   finally  receded   to   the  strip   of 

territory  along  the  Pacific  coast    of   North  America,  a  most  significant 

fact   in   its   history  which   of  itself  portends   its   ultimate   extinction. 

But  a  process  of  destruction  far  more  rapid  than  that  provided  by 
2satiu*e  has  been  in  oi^eration  ever  since  the  occupation  of  the  country 
by  tlie  white  settlere.  The  Redwood  is  the  most  valuable  of  all  the 
Califomian  timber  trees  ;  it  is  the  most  common  building  material  of 
the  State,  and  it  is  used  for  every  description  of  out-of-door  carpentry. 
The  wood  is  close-grained  and  sphts  with  pecuhar  facility  by  means  of 
wedges,  so  that  planks  can  be  made  from  it  without  the  use  of  tlie 
saw  ;  it  is  durable  in  contact  with  the  soil  and  it  is  therefore  exten- 
sively used  for  fencing  and  railway  ties ;  it  is  of  a  beautiful  red  colour 
and  susceptible  of  a  high  polish,  quahties  which  render  it  peculiarly 
adapted  for  all  kinds  of  domestic  furniture,  and  so  highly  valued  is 
Redwood  timber  beyond  the  range  of  its  native  forests,  that  it  is 
exported  to  Austmlia,  the  Pacific  Islands,  to  China,  and  even  occasion- 
ally to  Europe.*  To  supply  the  enonnous  and  ever-increasing  demand 
and  owmg,  too,  to  the  accessibility  of  the  Redwood  forests,  due  to  their 
proximity  to  the  coast  and  to  their  being  traveled  by  numerous  streams, 
the  consumption  of  Redwood  timber  is  proceeding  at  a  rate  that  would 
almost  exceed  belief  were  it  not  attested  bv  reliable  stiitistics,  and  bv 
the  testimony  of  those  who  have  witnessed  its  destruction.  "  The 
felling  of  the  monster  trees  and  the  manufacture  of  their  tnmks  into 
luml^er  by  the  use  of  modem  machinery  and  appliances,  afford  examples 
of  the  most  stupendous  lumber  operations  ever  witnessed,  but,  alas,  the 
end  is  near.  At  the  present  rate  of  destruction,  not  an  unprotected 
Sequoia  of  timber  -  producing  size  will  be  left  standing  twenty  years 
hence."  f  The  best  forests  will  soon  be  but  dim  memories  oidy,  and  the 
generation  next  succeeding  that  which  witnessed  their  discovery  wiQ 
see  their  places  occupied  by  human  habitations  sun'ounded  with  other 
vegetixtion.  The  Redwood  is,  however,  exceedingly  tenacious  of  life  : 
when  cut  down  a  whole  copse  of  vigorous  shoots  spring  np  from  the 
base  of  the  monster  trunk  and  soon  hide  it  ;  it  is  only  by  repeated 
cuttings  that  the  tendency  of  the  tree  to  reproduce  itself  in  this 
manner  can  be  repressed  ;  when  these  shoots  are  left  to  themselves, 
thev    will   OTOW   in    time   into   a   circle   of   tall  trees. 

The  most  salient  points  in  the  botanical  history  of  the  Redwood 
are  but  few.  It  was  discovered  by  Archibald  Menzies  in  1795,  from  ^ 
whose  herbarium  specimens  it  was  figured  and  described  by  Lambert 
in  "The  Genus  Pinus"  under  the  name  of  Taxodium  semjy'rviraus. 
It  was  re-discovered  by  David  Douglas  in  18:U  and  shorily  after- 
wards by  Dr.  Coulter  near  its  southern  limit  in  the  neighbourhood 
of  Monterey.  In  1847  it  was  separated  from  Taxodium  by  Endlicher 
who    founded    the   genus    Sequoia    for  its   reception.      About   the  same 

*  Silva  of  North  America,  X.  142. 
t  Leniinoii,   Handbook  of  Xortli-west  American  Cone -bearers,  1895. 
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time   it   was    introduced    into    British    gardens    by    the    Horticultural 

Society   of    London    through   their    collector   Hartweg. 

Although  a  native  of  a  somewhat  warmer  climate  than  that  of  (rreat 
Britain,  the  Redwood  in  this  country  is  a  fast-growing  tree  of  pyramidal 
outline  and  dark  Yew-like  aspect.  It  has  a  tendency  to  commence 
the  season's  growth  early  in  spring,  and  to  continue  growing  till  late 
in  the  autunm  which  renders  it  liable  to  injury  by  winter  and  spring 
frosts,  by  which  the  yoiuigest  part  of  the  leader  and  terminal  shoots 
of  the  branches  are  sometimes  destroyed  ;  the  foliage  is  also  frequently 
discoloured  or  "  browned "  by  the  same  agency^  so  that  the  Redwood 
has  not  been  regarded  with  so  much  favour  as  might  be  expected 
from  so  remarkable  a  tree.  It  should,  how^ever,  be  included  in  every 
collection  of  ornamental  Conifers  and  planted  in  every  park  where  it 
can  be  sheltered  from  cold  piercing  winds,  and  where  a  space  with 
a  minimum  radius  of  30  to  40  feet  can  be  allowed  for  it  to  develop 
its  line  proportions.  A  moist  and  well-di-ained  soil  is  the  best  for  it, 
and  as  might  be  expected,  it  thrives  well  in  the  neighbourhood  of  the 
sea  coast  in  the  south  and  soutli-west  of  England,  in  Wales  and  in  Ireland.* 


Sequoia  Wellingtonia. 

The  largest  of  all  coniferous  trees t  with  a  massive  tapering  trunk 
rising  to  a  height  of  300  or  more  feet  and  with  a  diameter  of  20  to 
30  feet  near  the  ground.  The  average  height  of  the  oldest  trees  now 
standing  is  about  275  feet  and  the  diameter  near  the  ground  about 
20  feet,  J  the  trunk  enlarged  at  the  base  into  broad  rounded  buttresses 
and  usually  free  of  branches  for  one-half  or  more  of  the  height,  the 
remainder  somew^hat  scantily  furnished  with  branches  that  are  small  in 
proportion  to  the  gigantic  trunk  from  which  they  spring,  and  clothed 
with  foliage  on  their  terminal  branchlets  only.  Bark  20  —  30  inches 
thick, §  of  spongy  texture  and  cinnamon-brown  colour,  the  exposed  part 
separating  into   loose   fibrous   scales.      In   Great  Britain   the  Wellingtonia 

*  Amonff  the  many  fine  specimens  of  the  Redwood  scattered  over  Great  Britain  are  those  at 
Dropmore,  liinton  Park,  Tortworth  Court,  Eastnor  Castle ;  Bayfordburv  and  Essendon,  Herts ; 
Bowood,  Wilts  ;  Orton  Hall ;  Penrhyn  Castle  ;  Castle  Menzies,  Oclitertyre,  Scone  Palace, 
Abeitjaimey  and  Cultoquhey  in  Perthshire  ;  Fota  Island,  Cork  ;  Hamwood,  Co.  Meath  ; 
Charleville,  Co.  Wicklow  ;    Woodstock,  Co.   Kilkenny,  etc. 

t  The  Wellingtonia  is  not  only  the  largest  conifei*ous  tree,  but  it  is  also  not  surpassed 
in  size  by  trees  belonging  to  any  other  Natural  Order.  Some  of  the  Australian  Eucalyj»ti 
have  attained  a  greater  height  than  any  Wellingtonia  at  present  standing,  but  the 
diameter  of  their  trunks  is  considerably  less.  "Sunks  of  the  Adansonia  or  African 
Baobab  tree  have  been  observed  with  a  greater  diameter,  but  their  height  is  not  nearly 
proportionate  compared  with   the  Wellingtonia. 

X  Silva  of  North  America,  X.  145.  The  tallest  living  tree  that  has  been  measured 
was  found  to  be  325  feet  high;  it  is  one  of  the  "Three  Sisters"  standing  in  the 
Calaveras  Grove ;  the  other  two  also  exceed  300  feet  in  height.  The  height  of  the 
tallest  measured  Wellingtonia  is  therefore  surpassed  by  that  of  the  Redwood  on  Eel 
River,  see  page  270.  Nevertheless  the  average  height  of  the  Wellingtonia  is  recognised 
by  the  best  authorities  to  exceed  the  average  height  of  the  Redwood.  Exceptional  heights 
attained  by  Wellingtonias  that  have  been  felled,  or  overthrown  by  storms  in  their  extreme 
old  age  have  been  estimated  at  425,    363,    350,    325,  300   feet,  etc. 

§  Very  little  difference  can  be  detected  between  the  barks  of  the  oldest  Wellingtonias  and 
Redwoods  growing  in  Great  Britain  ;  that  of  the  Redwood  is  perhaps  somewhat  more 
iibrous  than  the  other. 
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is   cliarnc-tt-rised  liy  extreme  formiility  of   lialiit  which    is  tliat  of    n  spire 
nr  (don)^tcJ    cone,    its    outline   HL-itreely   broken    liy    a    jirojectiiift  branch. 
Tmnk    strittly   trect,    covered    with   fil)rous  (^itmamon-browii  Imik    which 
linmkH   nfT   in  irrp-^iliir  tliickiith  plates.      I'l'ininry   branches  slender,  cloee- 
set  ami   grailunlly  eoiitraete'l  in  length  upwanln,  the  lowennoet  decumbent, 
those  above  spreading  horizontiiUy   or  slightly 
ascending.       Bmiiuhlets     stoutish     and     luucli 
ntniifieil,    the  ramifications  crowded   and   often 
forminn  dense  tnft*.     L»mves  persistent  three 
— four   yeans   "n    tlie    stouter   growths    ovute, 
iki^nininate,    jmssin^'     npwardtt    into     lanceolate, 
acuminate,    0-25 — 0-S    inch   lonp,    about   three 
completing  tlie  ciwuit  of  their  axis,    ai>pres3e<l 
and   decurrent   at    the   base,    free    beyond    the 
middle ;     on    the    lateral    slioots    shorter    and 
smaller,    at   first    bluish    green,   changing    witli 
age    tt)   dull    gra8s-gre«n.       Stuminate     flowers 
alKiut  0'35  inch  long ;  stamens  spirally  arranged, 
with  u  sliort  filament  and  ovate,  acute  connec- 
tive liearing  three    anther  cella.      Ondiferoiis 
flowers    soniewliat    larger,    consisting    of    pale 
yellow   scales    narrowed    into    a    long    slender 
jMiint,     eacli     tearing     five  —  nine    ovules    in 
two   series.      iSti'obiles    ovoid-eylindric,    obtuse, 
2 — 2'5   inches  long     and     1'5  —  2    inches    in 
iliameter,   composed  of   25 — 30   ligneime  scales 
arranged     amund    a     spindle-shaped    axis,  the 
Fm-  "1-    Cone  of  Sf^/riKiii  ii'e/Kn^uni'n       exjKised    dilated    end    approaching    rhomboidal 
tniin  the  OiiKvenn  Groie.  ahaj*  with  a  central  depression  and  transverse 

rit^e  on    eikch  side    of  it,  each   scale  bearing 
live — nine  seeds,  l>ut  usually  fewer  from   non-fertilisation    of  ovulea. 

Sei|Uoia  Welliiigtnnia,  Seenian,  BonpUndis,  III.  27  (Feb.  1S55).  Lau-sou,  Pinet. 
Biit.    III.   299,   tt.   37,   SI,    63.      Sargeut,   Silva   N.    Anier.    X.   14S,   t.   536. 

S.  KiK^ntea,  Decsisne  in  Bull.  Sue.  Bot.  de  France,  I  72  (18S4),  not  Endlicher. 
Tomfy,  Re{>ort  U.  S.  Pacific  Rail.  !V.  140  (18S7).  Parlatore,  D.  C.  Prodr. 
XVI.  437.  Hoo))iM,  Evergreens,  239,  with  tig.  Tlie  Gardeu.  I.  64,  75,  nith  figs. 
Brewer  and  Walson,  Bot.  Califor.  11.  117.  Garden  and  Forest,  V.  S41.  546. 
with  tius.  BeiHsner,  Nadelhokk.  ISO.  with  Kgx.  Mastent  in  Joiim.  R.  Hort. 
Soc.   XIV.  71. 

Wellingtonia  giKantea,  Lindley  ia  Oard.  Chrou.  1853,  j..  823.  Hooker,  W. 
Bot.  Mat  tt.  4777,  4778.  Caniere,  Trait*  Cotiif.  ed.  II.  217.  Gordon,  Pinet. 
ed.    II.    414. 

Eng.  Welliugtonia,  Matnnioth  Tree.  Amer.  Big  Ti-ee.  Fr.  Sequoia  gigaiitesnue. 
Cemi.   Riesen  .'Vijnoia.      Ital.   Gif^nte   della   Caliromia. 

var.—pendula. 

Primary  brtmclies  rpiite  ]>endulous,  Mimetimcs  liangtng  down  so  clase  to 
the  tnnik  that  the  siwte  otenpietl  by  the  tree  with  its  appendages 
scarcely  exceeds  two  yards  in  diaTneter.  This  is  the  moift  marked 
deviation  from  the  eonniion  form  yet  observed. 

Otlier  varieties  are  distinguished  by  horticulturists  by  names  sufficiently 

indicative    of    their    ihariicter    iis    ftn/i^Ntfa,    ijinwa   jnjraiiudafi»,  pyjimra, 

rarieiiala,  etc. 

The  Welliiigtonia  inhabits  tlie  western  slopes  of  the  Sierra  Ne\'ada  of 

California  on  wliicli  it  lias  a  vertical  range  of  from  o.OOO  to  8,000  feet 
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above  sea  level.  Its  nortlieni  limit  is  near  the  39th  p-irallel  of 
north  latitude  whence  it  spreads  meridionallj'  in  n  narrow  belt 
for  a  distance  of  2(i0  miles  to  Ueer  Creek,  just  beyond  the  30th 
parallel.  In  the  northern  part  of  this  belt  it  occurs  in  isolated 
groves  varying  in  extent  from  a  few  acres  to  three  or  four  square 
miles,  and  standing;  fi-oni  forty  to   sixty  miles   apart;*  south   of  King's 


Pine  (Pintis    pundavm),    and     the     Douglas     Fir 

(Ahittia  Dumjlusii),    which    under    the  like    eliniatiu   f-onditioiis    attain 

iitupendouB   dimensions. 

•These  Kro\ea  are  diatuigiusliCTl  by  iiutiim  sonii  ol  which  an,  riiimliar  to  Bntisli  renders, 
>B  the  Calaveras  Grove  the  Binallest  aiirl  northernmost  of  them  whuh  coiitaidi  at  tlie 
[irestuit  time  aVout  ninety  lurgt  tiees      Soutli  of  this  aio  the  Mani>osa  (.rove    tlie  Merced 

t  Silva  of  North  America  lot  lU  supn  Aii  e\Lclleiit  detailed  arcouiit  of  thn 
distnhution  oC  the  M elhiigtoiiia  on  tlie  Sieri^  Nevada  hy  Frank  J  Walker,  HToniiianied 
by  a  sketch  map  is  (rum  in  thi  Gardtn  and  Foreit  III  171  whiih  although  of  great 
local  iiiten'st    lu  toi  ilaborate  to  be  rej  rodiiced    heiv 
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The    first    white    man    who    saw     the     "  Big    Trees "    was     probably 

John    Hidwill,  who    crossed   the    Sierra   Nevada,  in    1841,  from   the   east 

into    California,  when   lie   passed    in   haste   through   the  Calaveras  Grove, 

at   that   time    Indian   country  and   exceedingly  dangerous  to  traverse,  but 

he   made   no   mention    of    his    discovery    till    after    the    trees    had    been 

seen  by  the   hunter,  Dowd,  eleven   years   later.      In    1852,    Dowd,  while 

following  a  wounded  bear,  passed  through  the  forests  of  Pinus  Lamhertiana 

and    P.  po?ulerosa,  and   entered   the   Calaveras   Grove  where  he   saw    the 

gigantic?   trees   for   the  first    time  and   communicated   his  discovery  to   his 

comrades.        Shortly     afterwanls    Dr.     Kellogg     forwarded    specimens    to 

Doctors      John      Torrey      and      Asa      Gray,      and     he      also     infonned 

William     Lobb    of    the    discovery.*       Lobb,    who    had   been   sent   on    a 

collecting   mission    to   California   by   the   late   Mr.    James   Veitch,  was  at 

that    time    staying    at    Monterey,    but   he   lost   no   time   in   making   his 

way  to   the   Calavenis   Grove   where    he    collected  ►a    large    quantity   of 

cones   and  seeds  which,  with  two  living  plants  and  herbarium  specimens, 

he    brought    to    England    late   in    the   autumn   of    1853,    and   from   him 

was    obtained    the    first    authentic   account   of   the    "  Big   Trees."       The 

specimens    brought    home    by    Lobb    were     placed     in     the     hands     of 

Dr.  Lindley  for  determination,  and  he,  believing  the  tree  to  be  generically 

<listinct   from    the    Redwood,    created    for    its    reception     a    new   genus 

which   he   named   Wellingtoniat  in   these   terms  :  "  The  movst   appropriate 

name    for    the    most    gigantic    tree    that    has    been    revealed   to   us   by 

modem    discovery    is    that   of    the    greatest   of    modern    heroes ;    let   it 

then   bear   henceforward  the   name   of    Wellingtonia  (jigantea.       Lindley's 

generic     name   was,    however,    soon    after   challenged    by   both    European 

and     American    botiinists,    and    when    staminate     flowers    which   Lindley 

had    not    seen    were    procurable    and    were    found    to    be    identical   in 

structure  with  those  of  the  Redwood  Sequoia  semper^idrenSy  the  conclusion 

was    inevitable,    a   conclusion    strengthened   by  the   identity   in   structure 

also   of   the   ovuliferous  flowers   and  cones,  and   by  the    similarity  of   the 

two   trees    in    stfiture,    bark,    ramification    and   even   in   certain    states  of 

the  foliage. 

The  controversy  that  arose  respecting  the  generic  name  of  the  "  Big 
Trees"  is  now  a  thing  of  the  past,  but  the  change  in  the  specific  name 
here  adopted  may  seem  to  non-botanical  readers  to  require  explanation. 
One  of  the  firat  botanists  who  called  into  question  Lindley's  genus 
Wellingtonia  was  Dr.  Seemann,  editor  of  a  scientific  periodical  named 
"  Bonplandia."  In  the  issue  of  this  publication  for  February,  1855, 
Dr.  Seemann  distinctly  recognised  the  Wellingtonia  of  Lindley  to  be  a 
second  species  of  Sequoia  and  accordingly  named  it  Sequma  Wellingtonia,X 
Lindley's  specific  name  giganfea  having  been  previously  taken  up  by 
Endlicher    for    an     undescribed     form     of     the    Redwood.  §       The    late 

*  C.  H.  Shinn  in  Garden  and  Forest,  II.  614. 

t  The  public  funeral  of  the  Duke  of  Wellington  in  St.  Paul's  Cathedral  had  taken  place 
but  little  more  than  a  year  previously. 

X  Ich  erkenne  Wellingtonia  gigantea  als  eine  wahre  Sequoia  und  erlaube  rair  sie  Sequoia 
Wellingtonia  zu  nennen.  Der  alte  species — Name  konnte  deshalb  nicht  beibehalten  werden, 
weil  derselben  bereits  von  Endlicher  einem  Nondescript  verliehen  worden  ist — Seemann  in 
Bonplandia  loc.   eit. 

§  Sequoia  gigantea,  Endl. — Sequoia  foliis  linearibus,  IJ — 2"  acutis  subtus  glauco  pulveru- 
lentis.  Habitat  in  California  (Dough).  Arbor  trecentorum  pedum  altitudinem  attingens, 
trunci  ambitu  triginta  pedali. — Synopsis  Coniferarum,  p.  198.  This  was  published  in  1847 
or  five  years  prior  to  Dowd's  discovery  of  the  '*Big  Trees"  of  the  Calaveras  Grove. 
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Andrew  Murray,  recognising  Uie  imjiort  of  Seeniann's  annimncenieiit 
adopted  his  name  for  the  "  Big  Tree "  in  Lawson's  "  Pinetuni 
Britannicum " ;  it  is  also  adopted  by  Professor  Sargent  in  his  monu- 
mental  work    "The   Silva    of   North   America." 

The  observation  in  page  272  on  the  restrictetl  habitiit  of  Sequoia 
sempennrens  and  its  signiticance  in  respect  of  the  stability  of  the- 
species  is  applicable  to  S.  Wellimjtmiia  with  still  greater  force  so  far 
as  natural  agencies  are  concerned.  The  Wellingtonia  covers  a  nmch 
smaller  area  than  the  Redwood,  and  in  numl3ers  is  still  intinitelv  behind 
it ;  but  although  seedlings  are  well  nigh  al)sent  from  the  northern  gi'oves, 
they  are  numerous  in  the  southern  forest,  and  thus  far  the  perpetuation 
of  the  species  is  assured.  And  whilst  the  Redwoods  are  being  decimated 
l)y  lumber  operations  at  an  almost  incredible  pace,  the  destruction  of 
the  Wellingtonias  by  this  agency  is  proceeding  at  a  mucli  slower  rate, 
and  will  probably  cease  altogether  in  conse(pience  of  the  greater  part 
of  the  land  on  which  the  trees  stand  having  l)een  taken  over  by  the. 
United  States  Government  which  has  stretched  forth  a  protecting 
hand  over  the  trees,  and  the«e  therefore  will  l>e  preserved  so  long  as 
the  law  affecting  them  remains  in  force.  The  timber  of  the  Wellingtonia 
is  inferior  to  that  of  the  Redwood ;  it  is  light,  soft  and  coarse-graine<l, 
not  strong,  but  very  durable  in  contact  with  the  .soil ;  it  is  usetl 
locally   for   fencing   and   other   out-of-door   carpentry.* 

The  immense  size  of  the  Wellingtonias  naturally  led  to  conjecturen 
as  to  the  ages  of  some  of  the  "full-grown  giants,"  but  which  in  the 
first  instances  were  enormously  in  excess  of  the  realit}'.  The  earliest 
approximation  to  the  truth  was  obtained  by  Professor  Whitney,  the 
State  Geologist  of  California,  by  counting  the  rings  of  a  felled  tree 
in  the  Calaveras  Grove.  This  tree  wjia  24  feet  in  diameter  exclusive 
of  tlie  bark,  and  contained  1,255  annual  rings  at  a  section  of  the 
trunk  made  30  feet  from  the  l>as(».  "There  was  a  small  cavitv  in  the 
centre  of  the  trtie  which  prevented  an  accurate  fixing  of  the  age ; 
•  but  making  due  allowance  for  that  and  for  the  time  it  re<piired  to 
grow  to  the  height  at  which  the  count  was  made,  it  will  ])e  safe  to 
say  that  this  particular  tree  which  was  as  large  as  any  standing  in 
the  grove  was,  in  round  nuniliers,  thirteen  hundred  yeai"S  old."  Tluj 
annual  rings  of  other  trees  counted  by  different  pei'sons  gave  much  fiigher 
results,  but  these  were  probably  exceptional  instances.  Quite  recently 
a  full-sized  tree  was  felled  in  Tresno  County,  California,  and  a  section 
of  its  trunk  set  up  in  the  Jesup  collection  of  American  woods  in  the 
Museum  of  Natural  History  at  New  York,  and  another  section  from 
the  same  tree,  next  above  the  Jesup  section,  was  secured  for  the 
British  Museum  of  Natural  History  at  South  Kensington,  and  is  set 
up  in  the  Central  Hall;  the  annual  rings  of  this  section  have  been 
carefully  counted  and  found  to  number  1,335.  This  particular  ti-ee 
was  62  feet  in  girth  at  eight  feet  from  the  ground,  300  feet  high  and 
without  branches  for  200  feet  of  its  height.  From  these  and  other 
authentic  data,  it  is  not  unsafe  to  infer  that  none  of  the  existing 
Wellingtonias  ante-date  the  Christian  era,  or  that  with  very  few 
excei)tions,  the  oldest  of  them  reach  within  five  hundred  years  of  that 
e})och,  and  whose  ages  therefore*  do  not  much  exceeil  that  of  the 
oldest    Yews   in    Great    Britain. 

*  Silva  of  North   Aiiienea,"  X.    147. 
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The  Wellingtonia  has  proved  hardy  in  Great  Britain  and  Ireland ;  it 
j^ows  in  all  ordinary  soils  in  which  water  does  not  stagnate,  but  prefera 
a  retentive  loam  with  a  porous  subsoil,  in  open  airy  places  but  not 
exposed  to  piercing  winds ;  in  dry  and  shallow  soils  its  progress  is  much 
slower  and  it  soon  loses  its  ornamental  qualities.  The  average  annual 
rate  of  increase  in  height  of  the  "  leader  shoot "  varies  with  the  locality 
and  its  environment  from  15  to  25  inches  and  even  more  in  young 
vigorous  trees  planted  in  good  soil.  But  the  older  trees  growing  under 
the  most  favourable  circumstances,  are  beginning  to  show  a  slow  but 
steady  diminution  of  the  annual  increase  in  height  of  the  tnmk,  so  that 
there  is  no  probability  of  the  Wellingtonia  ever  attaining  in  Great  Britain 
more  than  one-half  the  size  and  age  of  its  gigantic  Califoniian  progenitors. 
The  tnmk  increases  in  thickness  in  proportion  to  its  height  faster  than 
in  most  other  large  coniferous  trees,  the  circumference  near  the  base  being 
often  as  much  as  one-fifth  or  one-sixth  of  the  height;  in  AlneHa  Dougladi 
the  circumference  of  the  tnmk  at  the  base  is  generally  not  more  than 
one-eighth  or  one-tenth  of  the  height,  and  this  proportion  is  not  much 
exceeded  in  other  tall  Conifers  as  Abies  (p^andis,  A.  nobilw,  Cedrvs 
Deodara,  Pinus  Lamberfiana,  etc. 

The  formality  of  the  Wellingtonia  as  a  landscape  tree  is  well  known; 
as  such  it  offers  a  strong  contrast  to  tlie  irregular  contour  of  many 
deciduous  trees,  and  is  of  itself  a  striking  object  when  standing  alone  and 
feathered  with  branches  from  the  base  to  the  summit.  ()ne  of  the  most 
remarkable  arboricultural  effects  produced  by  it  is  the  Wellingtonia 
Avenue  at  Orton  Hall,  near  Peterborough;  this  avenue  extends  700  yards 
in  an  east — west  direction  and  is  composed  of  two  rows  of  trees  standing 
30  feet  apart  with  an  interval  of  36  feet  between  the  rows;  the  trees  are 
fairly  uniform  and  range  from  60  to  70  feet  in  height.*  Viewed  from  the 
west  end,  the  avenue  appears  like  two  enormous  walls  of  green  foliage; 
the  impression  caused  by  the  vista  is  not  easily  forgotten.  There 
is  also  a  tine  avenue  of  Wellingtonias  at  Linton  Park,  near  Maidstone, 
planted  in  1866 ;  the  trees  have  now  attained  an  average  height 
of  over  60  feet  with  three  exceptions  which  are  about  20  feet 
less ;  the  length  of  the  avenue  is  about  400  yards  and  the  breadth 
20  yards ;  the  trees  stand  30  feet  apart  in  the  rows,  the  lowermost 
branches  of  each  tree  on  each  side  of  it  in  the  direction  of  the  avenue 
in  most  cases  meeting  those  of  the  trees  standing  next  to  it.t  One  of 
the  three  shorter  trees  differs  in  habit  and  foliage  from  all  the  others  ; 
the  tnmk  is  thicker  in  proj>ortion  to  the  height,  the  branchlets  more 
elongated  and  quite  pendidous  and  the  leaves  longer  and  of  a  deeper 
green.  J 

*  Communicated  by  Mr.  Hai-diug,  the  Gardener. 

t  Commimicated  by  Mr.  Mackenzie,  the  Gardener. 

X  space  admits  of  the  enumeration  of  only  a  few  of  the  finest  Wellingtonias  in  Great  Britain. 
In  England :  The  Royal  Domain,  Windsor ;  Poltimore,  and  Powderham  Castle  near  Exeter ; 
Penrhyu  Castle,  Bangor ;  Pampesfoid,  Cambridge ;  Eaatnor  Castle,  Ledbury ;  Tortwortli 
Court  and  Highnam  Court,  Gloucestershire  ;  Ken  field  Hall,  Canterbury  ;  Bicton,  Devon- 
shire ;  Fon thill  Abbey  and  Bowood  Park,  W^ilts  ;  Revesby  Abbey,  Lincolnshire  ;  Studley 
Royal,  Yorkshire ;  Chetwynd  Park,  Shropshire  ;  Ruxley  Jjodge,  Esher ;  Thoresby  Park, 
Notts.  In  Scotland :  Murthly  Castle,  Castle  Menzies  and  ^one  Palace,  in  Perthshire ; 
Whittinghame,  East  Lothian  ;  Castle  Leod,  Ross-shire,  remarkable  for  so  high  a  latitude. 
In  Ireland  :  Castlewellan,  Co.  Down  ;  Woodstock,  Kilkenny  ;  Fota  Island,  Cork  ;  Powerscourt 
and  CooUattin,  Wicklow  ;  Carton,  Kildare.  Upwards  of  nmety  Wellingtonias  are  included  in 
Dunn's  Census  in  the  Conifer  Conference  Report,  scattered  over  tiie  country  from  Sutherlandshuxi 
southwards,  most  of  them  descril)ed  as  "fine  s]»ecimens." 
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L.  C.  Richard  in  Aniiales  dii  Musee  de  Paris,  XVI.  298  (1810).  Endlicher,  Syjioi»s. 
Oonif.  66  (1847).  Parlatore,  D.  C.  Prodr.  XVI.  439  (1868).  Beiitham  and  Hooker,  Gen. 
Plant.  III.  429  (1881).  Eichler  in  Engler  and  Prantl,  Nat.  Pfl.  Fam.  90  (1887).  Mastere 
in  Journ.  Linn.  Soc.  XXX.  24  (1893). 

Two  species  are  here  included  in  Taxodiiim,  of  which  T.  distichum 
(the  type)  was  referred  by  Linnaeus  and  the  older  botanists  to  Cupressus 
whence  probably  arose  its  popular  name,  the  deciduous  Cypress.  It 
was  separated  from  Cupressus  by  the  elder  Richard*  who  founded  upon 
it  the  genus  Taxodium  now  firmly  established  notwithstanding  the 
attempts  of  Mirbel  and  Spach  to  replace  it  by  Schubertia  of  the  first 
named  author.  With  the  American  type  Brongniart  joined  the  Chinese 
Water  Pine,  in  which  he  is  followed  by  Bentham  and  Hooker  in  the 
"  Genera  Plantarum."  Endlicher,  however,  proposed  for  the  Chinese 
species  a  new  genus  which  he  called  Glyptostrobus ;  but  the  structure 
of  the  fruit  on  which  he  chiefly  relied  for  separating  it  from  Taxodium 
does  not  seem  to  afford  characters  sufficiently  distinct  to  justify  the 
separation,!  and  the  staminate  flowers  which  were  unknown  to  him 
differ  only  in  arrangement  and  position  from  those  of  T.  distichum. 
Nevertheless  further  investigation  of  fresh  specimens  of  the  Chinese 
species  is  required  to  determine  satisfactorily  the  relationship  between 
them ;  as  an  opportunity  of  doing  this  is  not  likely  to  be  afforded 
in  this  country  for  an  indefinite  period,  it  seems  better  to  unite 
provisionally  the  American  and  Chinese  species  under  one  genus. 

By  some  authors  the  Mexican  Taxodium  is  described  Jis  a  species 
distinct  from  the  northern  type,  but  the  charactters  adduced  in  support 
of  this  course  seem  to  be  so  small  in  value  that  it  may  be  more 
properly  regarded  as  a  geographical  form  that  has  shghtly  diverged 
from   the   type   under   the  influence  of   climate,  altitude  and  environment. 

Like  other  prominent  members  of  the  Taxodinese,  the  deciduous 
Cypress  has  a  record  reacliing  far  back  into  geological  ages,  and  at 
one  period  it  had  a  distribution  as  extensive  as  any  of  tliem.  In 
Tertiary  times,  and  perhaps  earlier,  it  was  not  only  spread  over  Euroj)e 
from  the  Mediterranean  to  the  Baltic,  but  also  over  North  America 
and  Greenland  ;  that  it  was  also  once  a  denizen  of  Great  Britain  is 
proved  by  the  fossil  remains  of  it  found  near  Bournemouth  and  other 
places  ;  it  seems  to  have  disappeared  in  the  Pleiocene  Age.  It  is 
still  spread  over  a  considerable  area  of  North  America  which  may 
be  roughly  stated  as  lying  between  the  39th  parallel  of  north  latitude 
and  the  Gulf  of  Mexico,  and  extending  from  the  Atlantic  Ocean 
westwards  to  about  the  98th  meridian  ;  it  also  spreads  southwards  into 
^Mexico  as  far  as  Oaxaca,  attaining  in  that  country  enormous  dimensions. 

The  name  Taxodium  is  derived  from  rafoc  (the  Yew),  and  kicoQ 
(external  appearance),  from  the  resemblance  of  the  foHage,  as  i*egards  its 
arrangement,  to  that  of   the  Yew. 

*  Louis  Claude  Richard  and  Achille  Richard,  father  and  son,  were  eminent  French 
botanists  of  the  early  part  of  the  nineteenth  century. 

t  See  Gardeners'  Chronicle,  XXVI.  ser.  3  (1899),  p.  489,  where  the  seeds  are  said  to  be 
pendulous,  not  erect  as  in  Ta-rodium  dintichum. 
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Taxodium  distichum. 

A  lofty  deciduous  tree  attaining  its  greatest  development  in  Mexico, 
where  it  towers  to  a  height  of  175  or  more  feet  with  a  massive 
trunk  10 — 15  feet  in  diameter,  and  individual  trees  are  known  greatly 
exceeding  these  dimensions.*  Even  near  its  northern  limit  in  Indiana 
and  Delaware  it  attains  in  places  a  height  of  150  feet  with  the 
diameter  of  the  tnink  6 — 8  feet  above  the  swollen  buttresses  at  the 
base.  In  general,  "the  trunk  with  furrowed  dark  red  bark,  ascends 
perfectly  straight  from  its  enlarged  base,  forming  a  tapering  column 
80 — 90  feet  high  when  it  divides  into  a  number  of  long,  stout 
horizontal  branches  which  form  a  wide,  flat,  Cedar-like  top."  In  Great 
Britain,  Taxodiwn  distichum  is  variable  in  size  and  aspect,  according  to 
situation  ;  when  standing  near  water  it  is  often  80 — 100  feet  high  ; 
the  trunk  cylindric  or  very  gradually  tai)ering,  rarely  lobed  as  in 
Americii,  but  projecting  at  the  base  into  rounded  buttresses.  Bark 
peeling  oflp  into  longitudinal  shreds  ex})osing  a  reddish  brown  fibrous 
inner  cortex.  Branches  usually  short  in  proportion  to  height  of  trunk, 
si)reading  horizontally,  and  much  ramified  at  the  distal  end;  branchlets 
slender  with  light  reddish  brown  bark  striated  longitudinally.  Bmls 
minute,  ovate,  acute,  mostly  axillary.  Leaves  from  fifty  to  one  hundred 
on  each  branchlet,  inserted  on  epidermal  outgrowths  and  spirally 
arranged,  but  owing  to  a  slight  twist  at  the  base,  pseudo-distichous, 
linear-lanceolate,  apiculate  or  sub-acute,  0^25 — 0*75  inch  long,  soft  light 
green  with  a  shallow  sunk  line  along  the  midrib  above,  keeled  and 
stomatiferous  beneath,  changing  to  orange-brown  in  autumn,  and  falling 
off  with  the  slender  shoots  on  which  they  are  inserted.  Flowers 
monoecious.  Staminate  flowers  in  panicles  3 — 5  inches  long  on  short 
jjedicela  surrounded  at  the  base  with  closely  imbricated,  triangular, 
scale-like  bracts  ;  stamens  six — eight  in  decussate  pairs.  OvuliferoTis 
flowers  solitary,  terminal  or  j^eudo- terminal  on  branchlets  of  the  previous 
year,  sub-globose,  composed  of  numerous  imbricated  scales,  bearing  at 
the  base  on  the  ventral  face  two  erect  oviUes.  Strobiles  ripening  in 
one  seiison,  somewhat  smaller  than  a  walnut,  ovoid-globose,  consisting 
of  about  nine  spirally  arranged,  imbricated,  fertile  scales,  and  several 
smaller  sterile  ones.  Seeds  three-angled,  the  testa  produced  into  three 
unequal  lateral   wings. 

Taxodium  distichum,  L.  C.  Richard  in  Aiiuales  du  Musee  de  Paris,  loc,  cU. 
supra  (1810) ;  and  M^m.  sur  les  Conif.  52  (1826).  Brongniart,  Ann.  So.  Nat.  XXX. 
182.  Lambert,  Genus  Pinus,  II.  t  26.  Loudon,  Arb.  et  Frut.  Brit.  IV.  2481,  Nvith 
figs.  Forbes,  Pinet.  Woburn,  177,  t.  60.  Endlicher,  Synops.  Ck)nif.  68.  Carri^re, 
Traits  Conif.  cd.  II.  180.  Parlatore,  D.  C.  Prodr.  XVI.  440.  Hoopes,  Evergreens, 
364,  with  fig.  Gordon,  Pinet.  ed.  II.  180.  Lawson,  Pinet.  Brit.  II.  205,  with  fi^ 
(and  t.  36,  T.  Montezumse).  Beissner,  Nadclholzk.  148,  with  figs.  Masters  in 
Gard.  Chron.  VII.  ser.  3   (1890),  p.    324,  with    fig.  ;     and  Joum.    R.    Hort    Soc. 

*  There  is  a  gigantic  specimen  at  Santa  Maria  del  Tule  whose  trunk,  following  the 
sinuosities,  has  a  circumference  of  146  feet,  or  about  104  feet  girth.  Another  tree  of 
historic  interest  stands  in  the  garden  of  Chapultepec,  near  the  city  of  Mexico  ;  it  is  called 
the  Cypress  of  Montezuma  by  Humboldt,  and  it  is  the  tree  under  which  Cortes,  the  Spanish 
conqueror  of  Mexico,  passed  the  night  (La  noche  triste)  after  the  defeat  and  expulsion  of 
the  Spaniards  from  the  city.  It  is  170  feet  high,  and  the  tnmk  is  from  40  to  50  feet 
in  circumference.  Both  trees  are  figured  in  the  Garden  and  Forest,  the  first  in  Vol.  X 
p.  125,  and  the  second  in  Vol.  III.  p.  155. 
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XIV.  248.  Sargent,  Forest  Ti-ees  N.  Amer.  10th  Census,  U.S.A.  IX.  183  ;  and 
Silva  N.    Amer.   X.  151,    t.    537.      And   many  others. 

Gupressus  disticha,  Linn»u8,  Sp.  Plant.  II.  1003  (1753).  Miller,  Diet.  ed.  VIII. 
No.    4   (1768). 

Sehuliertia  disticha,  Mirl)el  in  Mem.  Mus^e  d'Hist.  Nat.  XIII.  76  (1825). 
Si>ach, .  Hist.    Veg.    Phaner.    XI.    349. 

Eng.  Deciduous  Cypress.  Amer.  Bald*  Cypress,  Swamp  Cypress.  Fr.  Cyprus 
chauve.      Gemi.    Sumpfcypi-esse.      Ital.   Cipresso  di   Virginia. 

var.— pendulum. 

In  Great  Britain,  a  smaller  and  more  slender  tree  than  tlie  common 
form  and  smaller  in  all  its  parts.  Leaves  spirally  inserted  on  the 
deciduous  branchlets  which  are  mostly  pendulous  but  sometimes  erect 
or  taking  an  intermediate  position  according  to  soil  and  locality,  linear- 
acicular  acuminate,  0*5  to  0*75  inch  long,  more  or  less  appressed  at 
the   base   and   free   at   the   apex,    and    of   a   soft   light   green.* 

T.  distichum  i)endulum,  Carriei-e,  Traite  Conif.  ed.  II.  182  (1867).  Beissner, 
Nadelholzk.  152.  Masters  in  Gai-d.  Cliron.  XXVI.  ser.  3  (1899),  p.  489,  with 
fig.  T.  microjihyllum,  Bronffiiiart,  Annales  de  Sc.  Nat.  XXX.  182.  T.  sinense, 
Gordon,  Pinet.  ed.  II.  385.  Cnvptostrohus  jjendiilus,  Endlicher,  Synojis.  71.  Hooker 
fil,  Bot.  Mag.  t.  5603.     Cu[»ressu8  disticha  imbricaria,t  Nuttall,  Gen.  III.  224  (1818). 

Taxodivvi  distichmn  is  a  semi-aquatic  tree  always  found  growing 
in  or  near  water  or  on  low  flat  lands  adjacent  to  riv^ers  and  lakes 
that  are  subject  to  periodical  inimdatiun.  In  these  situations, 
especially  in  the  warm  climate  of  the  southern  States,  the  trunks 
often  attain  an  enormous  diameter  in  comparison  with  their  height, 
the  proportion  between  the  two  dimensions  being  often  greater  than 
in   the   gigantic    Sequoias   of   California. 

"That  part  of  the  trunk  which  is  covered  with  water  or  liable  to 
he  by  inundations,  is  greatly  enlarged  by  huge,  often  hollow  buttresses 
which  project  in  all  directions.  Each  of  these  buttresses  terminates 
in  a  long  branching  root  which  extends  out  to  a  gi-eat  distance,  sending 
our  stout  anchor  roots  deep  into  the  gromid,  and  many  lateral  roots 
from  which  spring  the  *  knees '  ])ecidiar  to  this  tree.  The  *  knees ' 
first  appear  often  close  together  as  small  tubercles  on  the  uj)per  side  of 
the  roots ;  they  grow  rapidly  until  they  attain  a  height  of  from  two 
to  ten  feet,  or  have  pushed  well  above  the  water,  when  they  cease 
growing  upwards  but  increase  in  diameter.  They  are  composed  of 
exceedingly  light  soft  spongy  wood  and  are  frequently  hollow  in  ohl  age. "J 

Much  discussion  has  taken  place  among  Ameri(!an  naturalists  respecting 
the  physiological  sinniticance  of  these  "  knees,''  it  being  contended  on 
the  one  hand  that  "  their  function  is  to  stiffen  and  strengthen 
the  roots  in  order  that  a  great  tree  may  anchor  itself  safely  in  a 
yielding  material,"  and  on  the  other  that  "  the  service  which  these, 
peculiar  growths  perform  is  to  bring  air  to  the  roots  otherwise  cut  off 
by  the  Avater  which  covers  them  during  a  considerable  portion  of  the 
year."  Prol)ably  there  is  much  in  both  assertions  that  is  true,  the 
advocates   of    both    relying   on    the    circumstance    that   trees    growing   on 

*  This  fomi  of  leaves  also  occurs  on  erect  branches  and  branchlets  of  the  common  forni, 
and  hoth  this  foini  and  the  usual  distichous  leaves  have  heen  ohserved  on  branches  of  the 
same  tree. 

t  This  is  the  oldest  of  the  varietal  names,  but  as  it  has  not  been  taken  up  hy  any  European 
hotani&t  and  is  quite  unknown  in  British  gardens,  it  is  inexpedient  to  revive  it. 

X  Oai-den   and   Forest,    Vol.    III.  j).   2. 
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dry  t^rouiul  fail  to  develop  "  knees " ;  in  a<lditioii  to  which  tliose  who 
contend  that  the  supply  of  air  to  the  roots  is  tlie  main  function,  note 
that  "  the  development  of  the  *  knees '  is  always  ahoce  the  permanent 
water-level  and  to  a  height  varying  with  that  level,  and  conversely, 
whenever  the  level  of  permanent  water  rises  above  the  top  of  the 
*  kneev«?,'    the   destruction   of   the   trees  ensues."* 

Tcmodium  distiehum.  was  first  described  by  Parkinson  in  his  Herbal 
or  Theatre  of  Plants  published  in  1640,  but  mention  of  it  had  been 
made  much  earlier  by  William  Strachy  who  visited  the  Englisli 
colony  on  James  River  in  1610.  According  to  Parkinson,  seeds 
were  brought  from  Virginia  by  the  younger  Tradescant,  which  he 
himself  saw  '*  springing  up  very  bravely '' ;  the  deciduous  Cypress  was 
thence  one  of  the  firet  American  trees  introduced  into  Great  Britain. 
Since  Parkinson's  time,  mention  of  the  tree  is  frequent  in  works 
devoted  to  horticulture,  and  many  beautiful  specimens  may  be  seen 
throughout  the  country  ;f  but  it  cannot  be  said  to  thrive  satisfactorily 
except,  in  proximity  to  w-ater  or  where  the  soil  is  permanently  moist, 
and  even  then  its  progress  may  be  called  slow,  its  average  yearly 
growth  rarely  exceeding  twelve  inches.  Nevertheless  in  such  situations 
it  is  one  of  the  most  beautiful  of  trees ;  its  elegant  and  light 
feathery  foliage  of  the  softest  green  imparts  to  it  an  individuality 
that   seldom   fails   to   elicit   the   admiration   of    the   beholder. 

If  such  is  the  impression  made  by  the  deciduous  Cypress  when 
seen  in  its  best  aspects  in  Great  Britain,  very  different  are  the 
feelings  of  those  who  have  penetrated  the  Cypress  swamps  in  the 
southern  States  of  North  America  especially  where  tliis  tree  forms 
the  sole  ingredient  of  the  forest.  A  typical  feature  of  a  Cypress 
swamp  is  thus  described  by  Mr.  Montefiore  in  "  Murray's  Magazine," 
which  is  here  transcribed  from  the  *' Gardeners'  Chronicle,"  Vol.  VII. 
ser.  (1890),  p.  324. 

"  It  forms  one  of  the  most  desolate  scenes  1  liave  ever  l)eheld.  I 
have  gazed  on  the  black  rock  of  iSt.  Paul's  sttmding  ahnost  alone  in 
the  Indian  Ocean  ;  \\\iO\\  the  repellent  rufous  hills  of  St.  Helena  ;  the 
salt  marshes  of  the  delta  of  the  Godavery  ;  the  ciTiel  solitude  of  Ca|>e 
A^adhas,  but  I  do  not  think  I  have  ever  seen  anything  so  dismal  and 
so  desolate  as  the  Cypress  swamps  of  Florida.  You  enter  them  almost 
without  warning  ;  you  hold  your  breath,  as  it  were,  while  going  through 
them  ;  and  the  feeling  of  relief  on  leaving  them  is  not  less  strong 
than  the  strangely  morbid  attraction  they  have  for  you,  and  wliich 
makes  you  visit  them  again  and  again.  The  Cypresses  stand  overhead 
reaching  to  a  great  height  and  spread  their  limbs  widely  aromid,  and 
yet  there  is  not  a  single  green  leaf  to  he  seen.  From  bough  and 
bran(;h  and  twig  there  hang  long  tiiils  and  festoons  of  Simnish  moss 
(Tillamlna  latfieoifles),  grey  in  colour  and  looking  for  all  the  world  like 
the    dishevelled  tresses   of  an   aged   woman.       Every  way  you   look    these 

*  Other   coniferous   trees  growing  near   water  have  been   ol>8erved   to   develop   "knees," 
as  the  Pond  Pine  (Pinus  rigula  var.  serolimtj^  and  the  Redwood  f Sequoia  sem.j)ervirensj, 
t  Notably  at  Syon  House,  Middlesex. 
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sad  grey  hairs  am  either  hanging  listlessly  or  swinging  mournfully  in 
the  breeze.  The  water,  which  is  often  four  to  five  feet  deep,*  even 
in  the  paths,  if  paths  they  may  be  called,  which  are  selected  by  your 
guide,  is  coloured  a  dark  reddish  brown  by  tlie  quantity  of  tannin 
exhaled  by  the  sponge'  mass  of  vegetation  which  everywhere  underlies 
it.  This  dark  muddy  water,  silent  and  motionless  save  where  your 
party  is  churning  it  into  something  like  frothy  beer,  is  made  even 
more  dismal  by  its  perfect  reflection  of  the  ghostly  desolation  overhead. 
It  reproduces  with  startling  vividness  the  long  white  trunks  of  the 
Cypress  trees  and  the  tangled  grey  hairs  of  the  Spanish  moss.  Xow 
and  again  the  harsh  piping  cry  of  some  lonely  water-bird  accentuates 
the  stillness  ;  here  and  there  the  deadly  mocassin  coils  about  the 
sj)reading  roots,  black  and  grimy  Avith  the  stagnant  water,  and  adds  l)y 
its  very  movement   to  tlie  uncanny,  desperate  desolation  of    it   all." 

The  wood  of  Taxodium  di'itichum  is  light,  soft,  straight-grained, 
easily  worked  and  very  durable  in  contact  with  the  soil.  It  is 
largely  manufactured  into  lumber  and  used  for  construction,  railway- 
ties,  posts,  fencing,  etc.f  The  manufacture  of  Cypress  shingle  has 
been  greatly  on  the  increase  for  some  years  past,  especially  since 
the  supply  of  timber  afforded  by  the  useful  Pines  has  been  on  the 
decrease  owing  to  the  gradual  exhaustion  of  the  forests.  The  excess 
of  moisture  in  which  it  flourishes  and  its  comparatively  difficult 
accessibility  have  hitherto  preserved  the  deciduous  Cypress  both  from 
fire  and  the  axe,  but  the  saw-mill  is  now  being  established  in  many 
districts   and   the   work   of   destruction  is   proceeding   apace. 

Under  cultivation  Tcurodium  distichum  has  a  tendency  to  si)ort  in  the 
seed  l)eds,  and  manv  varieties  have  thence  at  different  times  been  selected 
and  named  by  horticulturists  chiefly  in  reference  to  the  habit  of  the 
plants.  J  Ikit  it  is  now  well  known  that  altliough  the  deciduous  Cypress^ 
in  its  maturity  presents  considerablij  diversity  as  regards  liabit,  thcv 
striking  difterences  oKserved  in  young  plants  gradually  diminish  with  age, 
and  that  the  trees  as  tliey*  grow  older  approach  more  and  more  nearly  to 
a  general  type  in  which  individual  ditfer(?nc(\s  ai*e  too  insignificant  to  call 
for  a  sei)arate  designation.  By  far  the  most  distinct  of  the  varieties  of 
I'axiKiium  dittfirJium  is  that  described  above  as  i>e7ulu1uiu.  It  is  a 
"juvenile"  (»Iugendform)  of  American  origin  which  must  liave  been 
introduc(;d  into  this  country  at  an  early  date,  as  a  small  tree  long  since 
dead  was  in  the  Roval  (rardens  at  Kew  in  the  time  of  the  elder  Aiton, 
but  of  whose  origin  nothing  was  known.  It  appears  to  have  been  first 
noticed  as  a  native  American  i)lant  by  Xuttiill  in  the  early  part  of  the 
nineteenth  century ;  it  is  not  uncommon  in  South  CaroHna  and  Florida 
where  it  is  a  smaller  tree  than  the  common  form.  Although  a  dam})- 
soil  is  the  most  suiUible  for  it,  it  thrives  in  drier  ground  ])etter  than 
the  common  form. 

*  The  depth  of  water  in  the  southern  swamps  prevents  natural  reproduction  of  the 
deciduous  Cypress  ;  the  seed  cannot  germinate  and  tliere  are  no  young  trees,  and  compara- 
tively few  small  ones  to  i"ej)lace  the  old  ones. — Silva  of  North  America,   X.   153. 

t  Sargent,  Woods  of  the  United  States,  p.   11*2. 

:;:  Loudon,  Arboretum  et  Fniticetum  Britannicum,  IV.  2481,  gives  the  names  and  description 
of  five  of  these  fonus ;  Carri^re,  Traite  General  des  Coniferes,  ed.  II.  181 — 185,  descril)es. 
fifteen  varieties  ;   and  Beissner,  Xadelholzkunde,  152—154,  has  transcriln^d  most  of  them. 
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Taxodium   heterophyllum. 

A  low  tree  or  slinib  inliabiting  marshy  places  in  various  parts  of  Cliiiia, 
In  Great  Britain  a  low,  much-branched  shrub  of  irregular  outline.  Bark 
of  branchlets  chestnutrbrown,  peeling  off  in  thin  sciiles  exj)osing  a  light 
orange-brown  inner  cortex;  leaf-bearing  ])mnchlets  deciduous,  pseudo- 
distichous,  opposite  or  alternate,  2 — 4  inches  long.*  Leaves  diniorphi<', 
of  the  sterile  branches  pseudo-distichous,  close-set,  twenty — forty  or  more 
on  each  branchlet,  linear-lanceolate,  sulKacute,  0*25 — 0*5  inch  long,  the 
longer  leaves  at  the  middle,  gradually  shorter  towards  the  base  and  aj)ex, 
soft  light  green  with  an  obscure  median  line  above,  paler,  scarcely 
glaucescent  beneatli ;  of  the  fertile  branches  t  small,  subulate,  adnate  at 
the  base,  free  at  the  a[)ex.  Staminate  flowers  solitfiry  and  terminal  on 
lateral  branchlets,  sub-globose  and  consisting  (apjmrently)  of  four — six 
anthers  in  decussate  pairs.  Strobiles  terminal  on  short  lateral  branclilets, 
ellii)soid-globo8e,  inclining  to  "obovuid  or  clavate,  about  0*75  inch  long, 
composed  of  several  imbricated,  spirally  arranged  scales  of  obovate-cuneate 
shape  and  unequal  size,  thickened  upwards  and  minutely  tuberculated  at 
the  apical  margin  with  a  blunt  mucro  below.     Seeds  obscurely  winged. 

Taxodium  heterophyllum,  Brongniart  in  Ann.  des  Sc.  Nat  ser.  I.  Vol.  XXX. 
184  (1833).     Bentham*  in  Gen.  Plant.  III.  429.     Beisaner,  Nadelholzk.  154. 

Glyptoatrobus  heterophyllus,  Endlicher,  Synops.  Conif.  69  (1847).  Carri^re, 
Ti-ait6  Conif.  ed.  II.  189.  Parlatore,  D.  C.  Pi-odr.  XVI.  438.  Gordon,  Pinet. 
ed.  II.  126.     Masters  in  Jouni.  R.  Hort.  Soc.  XIV.  210. 

Eng.  Chinese  Water  Pine.  Fr.  Taxodiernucifere.  Germ.  Chinesische  Sumpf-Cypresse. 

Not  much  is  known  respecting  the  geographical  distribution  of 
Taxodium  heterophyllum  beyond  the  simple  fact  that  it  is  a  native  of 
China;  the  localities  given  with  herbarium  specimens  are  few  and 
confined  to  two  or  three  of  the  eastern  provinces.  It  first  became 
known  to  science  through  Lord  Macartney's  mission  to  China  (1792 — 
1795),  and  is  supposed  to  have  been  introduced  to  the  Eoyal  Gardens 
at  Kew  in  1804  by  William  Kerr.  The  few  plants  at  present  existing 
in  Great  Britain  were  probably  introduced  by  Eobert  Fortune  who 
met  with  it  either  wild  or  in  cultivation  in  Foo-chow. 

SCIADOPITYS. 

Siebold  and  Znccarini,  Fl.  Jap.  II.  1,  tt.  101,  102  (1842).  Endlicher,  Synops.  Conif. 
198  (1847).  Parlatore,  D.  C.  Pi-odr.  XVI.  485  (1868).  Beutham  and  Hooker,  Gen.  Plant. 
III.  437  (1881).  Eichler  in  Engler  and  Prantl,  Nat.  Pfl.  Fam.  84  (1887).  Masters  in 
Joiini.  Linn.  Soc.  XXX.  21  (1893). 

A  singular  monotypic  genus  of  much  interest  in  its  scientific  import, 
of  which  the  existing  species  is  endemic  only  in  Japan,  where  it  is 
,  confined,  so  far  as  at  present  known,  to  one  district.  The  remoteness 
of  its  affinity,  comparatively  speaking,  to  any  other  genus,  its  peculiar 
foliation  imparting  to  it  an  aspect  unlike  that  of  any  other  tree,  and 
its  restricted  habitat,  are  all  significant  facts  in  the  present  condition 
of  Sciadopitys  that  seem  to  point  to  an  ancestry  far  more  remote  than 

*  Branch  and  branchlets  with  foliage  comnumicated  from  Castlewellan,  Co.  Down,  by  the 
Earl  of  Annesley. 

t  As  seen  in  herbarium  si)ecimeiis. 
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that  of  most  other  Conifers,  but  of  whicli  no  trate  whatever  lias  been 
ilisROvered.  Like  the  Gingko  it  stands  alone  amidst  the  existing  vege- 
tation, so  that  if  the  hypothesis  of  its  great  antiquity  has  any  real 
foundation,  a  whole  series  of  forms  which  once  connected  it  with  other 
types,  must  have  been  swept  a  way,  leaving  the  Sciadopitys  as  the 
sole   survivor   of   a  phase  of    vegetation  long  since  extinct, 

Tlie  generic  charaetei's  will  be  luidBrstood  from  the  description  of 
thi'  species  that  folluws.  The  Sciiidojiitys  has  obtained  in  Japan  a 
popular  name  signifying  the  Uiiibrellii  Pine,*. from  the  circumstance  of 
the  phylloid  ahoota  which  function  as  leavea,  spreading  out  like  the 
rihs  of  an  umbrella.  The  scientific  name  is  a  literal  translation  of  it, 
and   is   formed   from    OKiat,  ^tinJo;  (a  iiarasol),  and  jrirvc  (the  pine  tree). 

Sciadopitya  verticillata. 

A   tree   of   varialile  height,  at  itd  greatest  development  upwards  of  100 
feet  high,  with  u  trunk  2 — 3  feet  in  diameter  near  the  ground,  and  with 
:i    narrow,    compact,    pyra- 
^       midal  crown.    Bark  greyish 
^      brown,  fissured  and  peeling 
0      off  in    irregular  flakes, 
_^       exposing  a  reddish   brown 
iinier     cortex.       Branches 
mnnerous,     aub-verticillate 
or      scattered,       spreading 
4  horizontally.         Branchlets 

^s'T  ",'^"*'"'"'        short,     sub-verticillate     or 
iri?ll™''BniSs'«uta'ii!o.i!  '"" *"'  alternate  ;     the    bark    pale 

brown,  fissured  into 
narrow  longitudinal  plates  that  terminate  in  a  small  conical  out- 
growth. Buds  sometimes  in  pairs  on  the  fertile  brancldets,  from 
one  of  which  is  developed  either  the  ?  or  9  flower,  dome- 
sliajwd,  jiale  yellowish  brown,  the  [wrula  ovate  or  ovate-elliptic,  closely 
imbricated.  Leaves  scale-like,  of  deltoid  sha)>e  and  soon  falling  off ; 
from  the  axils  of  these  arise  the  phylloid  shoots  or  cladodea  which 
]>erforni  the  functions  of  true  leavea  ;  tliey  are  produced  in  whorls  of 
twenty — thirty  each,  and  vary  nnich  in  length  and  size  ttccording  to 
the  age  and  condition  of  the  tree,  usually  from  2  to  4  inches  long, 
einarginate,  with  a  me<lian  furrow  on  lx)th  sides,  that  on  the  under  side 
broailer  ami  deeper  than  that  alwve,  very  coriaceous  in  texture,  dark 
glossy  green  above,  [laler  lieneath.  Staniinate  flowers  in  dense  heads 
at  the  at>ex  of  short  hranclilets,  and  surrounded  at  tlie  base  by  a  few 
short  involucral  bracts,  each  flower  globose,  about  0'2-')  inch  in  diameter,  the 
iUithers  on  short  filaments  inserted  on  a  fleshy  axis,  two-lobcd  with  vertical 
ilehiscence.  Ovuliferous  flowers  terminal  and  solitary,  sub-eylindric, 
at)out  an  inch  long,  composed  of  rhomljoidal-cuneate,  imbricated  scales, 
Kearcely  thickened  l.ieyond  the  middle,  reflexed  at  the  apex  and  spirally 
arrangetl  around  the  axis,  ejich  scale  liearing  a  partially  concrescent 
bract   mid    seven — nine    anatrupnus   (ivuies   placed    in    a    twnsverse   series 

'  Koya-iiiuki,  the  uftniK  ijiioteil  ,'iifni,  means  the  Pine  frani  Mount  Kfly*. 
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along  the  inner  face.  Strobiles  cylindric,  obtuse,  2 — 4  inches  long 
and  1*25 — 2*5  inches  in  diameter,  the  scales  large  in  proi)ortion  to  the 
size   of  the    cone.       Seeds    conii)re«sed   with   a  small   membraneous   wing. 

Sciadojntys  verticillata,  Siebold  and  Zuccarini,  loc.  cit.  S'lpra.  Liudley  in  Gard. 
Chron.  1862,  pp.  22,  360,  with  fig.  Murray,  Pines  and  Fii-a  of  Japan,  109,  with 
figs.  Van  Houtte,  Flore  des  Serres,  XIV.  t.  1483.  Carriere,  Traite  Conif.  ed.  II.  232. 
Parlatore,  D.  C.  Prodr.  XVI.  435  Goi-don,  Pinet.  ed.  II.  376.  Maatei-s  in  Journ. 
Bot.  XXII.  (1884),  p.  97;  Journ.  Linn.  Soc.  XVIII.  502;  and  Journ.  R.  Hort.  Soe. 
XIV.  70.     Beissner,  Nadelholzk.  203,  with  fig. 

Taxus  verticillata,  Thunberg,  Fl.  Jap.  27(5  (1784). 

Eng.  Umbrella  Pine.  Fr.  Sa!)ia  h  Parasol.  Genu.  Jajmnische  Schirmtanne. 
Ital.    II  pino  parasole.      Jap.    Koya-raaki. 

This  remarkable  tree  first  became   known  to   Europeans  through  the 

Swedish    botanist,    Thunberg,   who    saw    it    in    cultivation    during    his 

mission   to    Japan,   1775 — 1776.      Although    possessed    of    considerable 

botanical    knowledge     for    that    period,     Thunberg,    curiously    enough, 

believed  it   to  be  a  species   of  Yew,  and   he   accordingly  referred  it  to 

the  genus  Taxus  in  his  "  Flora  japonica  "  published  a  few  years  after  his 

return    to    Europe,    a    circumstance    that    caused    it    to    be    generally 

overlooked  by  botanists   till   Siebold,   half  a   century  later,  with   better 

opportunities  of  observing  it,  determined  its  true  characters  and  founded 

upon  it  the  genus  Sciadopitys.     The  publication  of  Siebold*s  description 

with  excellent  figures  in  1842,  attracted  much  attention,  and  a  general 

desire  was   felt  among  botanists   that  so  remarkable  a  tree  should  be 

introduced   into    European  gardens,   a   wish    that   was   not   destined   to 

Be    satisfied    so    long    as    Japan    remained    closed    against    foreigners. 

Nevertheless,  through  the  footing  the  Dutch  had  gained  in  the  country, 

many    Japanese    plants    found    their    way    into    the    Botanic    garden 

established   by   them   at    Buitenzorg    in    Java,   and    among    these    was 

the  Sciadopitys,  whence  Thomas  Lobb  while  collecting  for  the  Veitchian 

firm   obtained   the   first   plant  that   reached  England   alive ;    it  arrived 

at    the    Exeter    nursery    in     1853    in    very    feeble     health,    and    all 

attempts   to  restore  it   proved   fruitless.      A   few  years   later   the  great 

political  changes  in  Japan  began,  and  in  1861  Mr.  John  Gould  Veitch 

brought  home   cones    and    seeds    of   the    Sciadopitys    gathered    in    its 

native  country,  and   from  these  most  of   the  oldest  specimens  growing 

in   Europe   were   raised.     About   the  same   time  or  shortly  afterwards, 

Mr.   Eobert  Fortune   sent  seeds   to   Mr.   Standish  at  Ascot. 

The  Sciadopitys  licos  now  been  in  our  midst  more  than  forty  years, 
but  large  specimens  are  still  compamtively  rare.  Complaints  have  arisen 
in  many  places  that  it  will  not  grow,  whence  it  is  evident  that  dts 
requirements  have  not  been  met,  and  yet  these  may  be  thus  briefly 
foi-mulated — "A\niere  the  Rhododendron  thrives,  the  Sciadopitys  will 
grow."  This  means  that  the  soil  in  which  the  Sciadopitys  is  planted  must  be 
sufficiently  retentive  to  afford  a  constant  sui)ply  of  moisture  to  the  roots 
during  the  growing  season ;  where  this  supply  is  intermittent,  that  is  to  say 
— when  the  Sciadopitys  is  planted  in  a  soil  that  is  sometimes  dry  and 
sometimes  wet  according  to  the  changes  of  weather,  it  does  not  thrive. 

u 
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The  following  sketch  of  its  present  condition  in  its  native  couutrj' 
is  fi-oni  the  pen  of  one  of  the  most  eminent  living  aiithorilies  on 
Forestry  and   Arboriculture : — 

"Tlie    ISciiuIopitys    was   fur   a    long    time-   known    only    from    a    few 

individnuls   ciiltivatwl    in    temple    gardens    and    from    tliu  fsrove   on    tlic 

hill   in  Kiunhiu  where    the  ancient   monastery    ti>wu   of    Koya   stands,  to 

which    the    ■Sciadointys    owes    one    of    its    Jupnneeo    nnmeR,    Koya-mnki. 

There    is  said    to    he    a    remarkable    grow    uf    thiise    trees    Iicre    which 

was    once   siipi)Ospd  to  be  the  oiigina]  liome  of  the  species,  but  the   best 

authorities   ni)W   ogrKu   that  thi-y   wen-    ori<,nnally    planted   by  the  monks. 

In   tlie  |>rovince  of  Mino  on  the  Xakasendo  below  Xakatau-gawa,  we  saw 

youn}(   plaHts   of  Seiadopitys   in   all   the    roadside  ganlens,    a   pretty    aure 

indication  in  this  remote  lugion  that  tlie  tree  was  gtowing  in    the   wooils 

nut.  viTv  fnr  r.«  ,.n.l    liere  for  the   next  two  or  three 

I  np  its  narrow  pymniidal  heada 

Jicr  ti'ees  of  the  forest,  gi'owing, 

naturally,    and    leading    iis    to 

foimd   the    true   home    of    this 

juntrj-    like   JajHUi   which    hiw 

d   for  centuries  and  in    which 

a  recognised  industry  for  more 

>,    it    is  not  easy  to  determine 

whether    a   forest    has    l>r'en 

planted  by  man  or  not.      But 

whether  these  trees  had  Ix'en 

[ilanted  <>T  whether  they  wei* 

the  otfspring  of  trees  brougRt 

from   some    other    regiun  or 

the  in<ligenuns  inhabitants  of 

the    forest,     the   .Scia«lopitys 

gMws   on    tlie    ukomitainti  of 

Minjin  countless' thousiinds, 

nfteW'iHitig  witji  a  tall  straight 

tnnik    to  the  height  of  iii'itrlv 

100  fetst,    and  rernarkable  in 

its  narrow  coui[ia<'t  pyramidal 

head    of    dark    and   histiiiUK 

fiiliage.     The  wooil,  which  is 

nearly     white,      strong    ami 

g  iiin  Hiiiiw  Park,  Tukio.         straiglit-gniineil,   is  a  regidar 

article   of   commerco  in  this 

jtofJi  If  \kt+  H  lied    in    rafts    Artwn  the 

K^anto>ak        Irtt  Itobel  iefly  consumed.       Kxcppt 

n  tl  gl  Iw  u  1  oo>l  of    Nakats  -ga   a  tl  e  Sc  a  lojiitvs  is  not  ven*  much 

c  It      U  1  as    a  g  rd        1 1     t  J  jw       a    1     t     is  not    often  fonn.t  in 

II       rd  tit  tl  Q  1    t«.      ej.lbo  rhowl  <if    temples    where 

1     t  re-flj  II    I      n  )  IIj    bi     seen   Oi^cujiying    a    place 

of    I  tl         tl       f  1     1     on  lose       the     principal     biiililing, 

1       ret  Ih    I     te  t  1    1  V  1    V     tl    e   m  I  n  s       Theiv    is  a    ivuiarkable 

IK.  tl    1      1  1        Ir    el  ti     1         1m  fire   one  of   the  mortuary 

le    pi  s  tl      "il  ba  I     k  Tok       " 

C    "i    Sa  gLiit,  Forest  Flora  of  JaiMiii.   p.    77. 
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TRIBE-ARAUCARINE^. 

Flowers  monoecious  or  dioecious.  Staminate  flowers  umbellate  or 
solitary,  terminal  or  axillary.  Stamens  mostly  pendulous  and  free,  with 
3 — 12  or  more  longitudinally  dehiscent  anther  cells.  Cones  with  the 
scales  spirally  arranged,  in  the  two-fold  structure  of  which  the  bract 
greatly  predominates;  the  ovuliferous  scale  confluent  and  reduced  to  an 
inconspicuous  cellular  projection.  Seeds  pendulous,  free  or  concrescent 
with  the  scale. 

Flowers  monoecious. 

Staminate  flowers  umbellate  and  terminal. 

Seeds  3,  pendulous  and  free  -  -  -  U. — Cunninghamia. 
Staminate  flowers  solitary  and  axillary. 

Seeds  solitary,  free     -         -         -         -  .     12. — Agathis. 
Flowers  dioecious,  rarely  moncecious. 
Staminate  flowers  solitary  or  clustered. 

Seeds  solitary,  concrescent  with  the  scale  -     13. — Araucaria. 

CUNNINGHAMIA. 

Robert  Brown  ex  L.  C.  Richard,  Mem.  sur  les  Conif.  80,  t.  18  (1826).  Eiidlicher, 
Synops.  Conif.  193  (1847).  Parlatore,  D.  C.  Prodr.  XVI.  432  (1868).  Benthani  and 
Hooker,  Gen.  Plant.  III.  43/5.  Eichler  in  Englcr  and  Prantl,  Nat.  Pfl.  Fam.  85  (1887). 
Mastei-8  in  Joiirn.  Linn.  Soc.  XXX.  25  (1893). 

A  inonotypic  genus  founded  by  Dr.  Eol)ert  Brown  in  1826  upon  an 
lierbarium  specimen  brought  from  Chhia  by  Sir  George  Staunton  in 
1795,  which  Lambert  had  figured  and  described  under  the  name  of 
Finns  laiiceolata,  a  genus  so  evidently  unsuited  for  its  reception  that 
R.  A.  Salisbury,  so  early  as  1807,  proposed  a  new  genus  for  it  which 
he  named  Belis.  This,  liowever,  was  not  taken  up  on  account  of  its 
close  resemblance  to  Bellis  used  for  the  Daisies,  and  Brown's  name, 
given  in  compliment  to  James  Cunningham,  the  original  discoverer  of 
this  remarkable  tree,  has  been  universally  adopted. 

The  botanical  affiiiity  of  the  Cunninghamia  remained  a  long  time 
ilou])tful.  Eiidlicher  placed  it  in  tlie  Abietinese  witli  Athrotaxis  and 
Sequoia ;  Parlatore  removed  it  to  the  Taxodineae  in  which  lie  is  followed 
by  Eichler ;  Bentham  and  Hooker,  however,  joined  it  with  Araucaria  and 
Agathis  in  which  it  agrees  in  the  bracts  of  the  ovuliferous  flowers  being 
ill  continuous  series  with  the  leaves,  and  its  cones  in  like  manner  being 
chiefly  com})osed  of  bracts.  Moreover,  in  the  subordinate  characters  of 
foliage,  branching  and  general  habit,  the  Cunninghamia  approaches  more 
closely  the  Araucarias  (section  Colymbea)  tlian  any  other  genus. 

The  Cunninghamia  is  of  geoIogic*al  antiquity.  Remains  of  cones  and 
foliage  closely  resembling  those  of  the  living  species  have  been  found  in 
the  lower  Tertiary  strata. 
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Gunninghamia   sinensis. 

A  medium-sized  tree,  said  to  attain  a  height  of  40 — 50  feet  in  its 
native  country,  but  in  the  south  of  Euroi3e  seldom  exceeding  30 — 35  feet. 
Branches  at  first  pseudo-verticillate,  subsequently  becoming  very  irregidar 
in  old  trees ;  ramification  disticlious  and  opposite,  bark  of  branclilets- 
green  like  the  leaves.  Leaves  persistent  five — seven  years,  spirally 
arranged,  but  twisted  obliquely  at  the  base  so  as  to  spread  laterally  in 
two  opposite  directions,  narrowly  lanceolate,  acuminate,  1 — 2  inches- 
long  with  thickened  midrib  and  margins,  jxale  lustrous  green  above, 
glaucous  beneath.  Flowers  monoecious  on  different  branches,  terminal  or 
pseudo-tenninal.  Staminate  flowers  densely  umbellate,  surrounded  at  th& 
base  by  numerous  triangular,  serrulated  and  closely  imbricated  involucral 
bracts ;  stamens  spirally  crowded,  with  a  short  filament  and  suborbicular 
connective  from  which  depend  three  longitudinally  dehiscent  anther  ccIIb. 
Cones  erect,  solitary  or  clustered  at  or  near  the  end  of  branchlets  of  the 
preceding  year,  ovoid-globose,  1 — 1*5  inch  in  diameter,  persistent  after 
the  fall  of  the  seeds,  composed  chiefly  of  spirally  arranged  bracts- 
"wholly  confluent  with  the  seed  scale  which  is  reduced  to  a  mere  cellular 
projection  with  a  vascular  connective  between  the  central  bundle  of  the 
bract ;  from  this  placenttil  process  hang  three  compressed  seeds,  each  vrith 
a  membranous  wing."* 

Gunninghamia  sinensis,  Robert  Brown  ex  L.  C.  Richard,  loc.  cil.  supra. 
Loudon,  Arb.  et  Frut.  Brit.  IV.  2445,  with  tigs.  Siebold  and  Zuccarini, 
Fl.  Jap.  II.  7,  tt.  103,  104.  Murray,  Pines  and  Fira  of  Japan,  116,  with  figs. 
Carrifere,  Traite  Conif.  ed.  II.  228.  Gordon,  Pinet,  ed.  II.  76.  Beissner,. 
Nadelholzk.    196,  with  fig.      Masters  in  Joum.  R.  Hort.  Soc.  XIV.  203. 

C.  lanceolata,  Hooker,  W.  Bot.  Mag.  t.  2743  (1827). 

Pinus  lanceolata,  Lambert,  Genus  Pinus,  I.   t.  34  (1803). 

Belis  jaculifoUa,  Salisbury  in  Trans.  Linn.  Soc.  VIII.   315  (1807). 

Ciinninghamia  sinensis  is  a  native  of  southern  China  where  it  has- 
been  seen  in  several  localities  by  botanical  travellers,  and  quite 
recently  by  Dr.  Henry  in  the  province  of  Yun-iian,f  but  the  extent 
of  its  distribution  is  very  imperfectly  known.  It  was  originally 
discovered  by  James  Cunningham  in  the  early  part  of  the  eighteenth 
century,  but  scarcely  anything  was  known  of  it  till  herbarium 
specimens  were  brought  from  China  by  Sir  George  Staunton  in  1795^ 
It   was   introduced   in    1804   by   William   Kerr.  J 

The  Cuniiinghamia  was  for  some  years  after  its  introduction  treated 
as  a  greenhouse  plant,  and  in  one  of  the  houses  in  the  Botanic  Garden 
at  Glasgow  its  staminate  flowers  were  produced  for  the  first  time  in  1826^ 
In  1816  a  plant  was  turned  out  into  a  sheltered  part  of  the  groiuids- 
at  Claremont,  where  it  continued  to  live  without  protection  during  the 
winter  ;  this  course  was  followed  in  other  places,  so  that  some  old 
trees  are  still  to  be  found  scattered  over  the  southern  counties.  At 
its  best  the  Cuniiinghamia  is  a  very  distinct  tree  of  Araucaria-like  asi)ect> 
l)ut  the  foliage  of  more  than  one  year's  standing  is  invariably  more  or 
less  discoloured,  probably  from  a  combination  of  causes,  wdiich  has. 
proved  a  drawback   to   its    use  as  an  ornamental  tree  in  this  country. 

*  Masters  in  Journal  of  the  Linnean  Society,  loc.  cU.  supra.. 
t  Kew  Bulletin  (1897),  p.  409.  %  ^ce  i)age  170.. 
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AGATHIS. 

Salislmry  in  Trans.  Linn.  Soc.  VIII.  311,  t.  15  (1807).  Bentham  and  Hooker,  Gen. 
Plant.  III.  436  (1881).  Eichler  in  Engler  and  Prantl,  Nat.  Pfl.  Fani.  66  (1887). 
Mastei's  in  Jouni.  Linn.  Soc.  XXX.  25  (1893).  Danimara,  Lambert,  Genus  Pinus,  II.  t.  6. 
Endlicher,  Synops.  Conif.  188. 

A  genus  of  evergreen  trees  closely  allied  to  Arauearia,  and 
including  about  ten  species  that  are  distributed  through  the  Malay 
Archipelago,  the  islands  of  the  south  Pacific  Ocean,  eastern  tropical 
Australia  and  New  Zealand.  Inhabiting  only  tropical  and  sub-tropical 
regions,  the  species  can  have  no  place  in  the  British  Pinetum,  nor 
would  notice  of  the  genus  be  taken  in  this  place  but  for  the  great 
importance,  in  an  economic  sense,  of  Agathis  australi%  the  species 
indigenous  to  Xew  Zealand,  which  is  one  of  the  best  timber  and 
resin-producing  trees  known.  The  following  description  of  it  and 
the  subjoined  particulars  are  derived  wholly  from  Kirk's  "  Forest 
Flora  of  New   Zealand." 


Agathis  austraJis. 

.V  lofty  tree  with  a  straight  trunk  80 — 100  or  more  feet  high,  and 
4 — 8  feet  in  diameter,  free  of  branches  for  the  greater  part  of  tlie 
height,  and  when  sUmding  alone  with  a  broad  spreading  head.  Bark 
of  trunk  thick  and  very  resinous,  cinereous-brown,  fissured  into  large 
flat  i)lates.  Bmnches  spreading,  somewhat  distant,  much  ramified  at 
the  distal  end.  Leaves  persistent  several  years  ;  on  young  trees 
narrowly  lanceolate,  acute,  1 — 3  inches  long,  spreading,  distant,  very 
tliick  and  coriaceous  ;  on  adult  trees  oblong  or  obovate-oblong,  close- 
set,  bright  lustrous  green.  Stiuninate  flowers  axillary,  cylindric,  obtuse, 
1  —1  '5  inch  long  ;  stixmens  spirally  crowded,  with  a  peltate  connective 
bearing  ten  —  twelve  pendulous  anther  cells.  Ovuliferous  flowers 
t(n*minal  on  short  lateral  bmnchlets,  composed  of  numerous  broadly 
obovate,  imbricated  scales  each  bearing  a  solitary  inverted  ovule  at  the 
l>ase  on  the  ventral  side.  Cones  globose,  about  2  inches  in  diameter; 
scales  ligneous  ;    seeds  with  a  small  membranous  wing. 

Agatliis  australis,  Salisbuiy  in  Tmns.  Linn.  Soc.  loc.  cit.  supra.  Kirk,  Forest 
Fl.  K.  Zeal.  143,  tt.  79—81. 

Dammara  australis,  Lambert,  Genus  Pinus,  II.  t.  6  (1828).  Loudon,  Arb.  et 
Fnit.  Brit.  IV.  2488,  with  fig.  Hooker  fii,  Handb.  N.  Zeal.  Fl.  252.  Carrifere, 
in  Van  Houtte's  Flore  des  Serres,  XI.  75,  with  tig.  Parlatore,  D.  C.  Prodr.  XVI. 
876.      Gordon,  Pinet.    ed.  II,  1Q8. 

Podocarpus   zamirefolia,    A.    Richai-d,    Fl.    N.  Zeal.  231. 

N.  Zeal,  veniaeular,  Kauri  Pine. 

Agathis  australis  at  the  present  time  has  but  a  limited  range  in 
New  Zealand  ;  with  the  exception  of  a  few  isolated  trees  on  the 
west  coast,  it  is  confined  to  the  area  in  the  North  Island  lying 
between  the  North  Cape  and  the  38th  parallel  of  south  latitude. 
It  usually  forms  large  groves  mixed  with  other  trees  ;  pure  forests 
are  rare  arid  of  small  extent.      The  superb  Kauri  forests  are,  howevfer, 
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fast  disappearing  ;  those  that  formerly  existed  on  the  banks  of  the 
Manukon  river  have  already  been  exhausted  of  all  the  available 
timber,  and  a  similar  fate  awaits  those  that  remain.  The  process 
of  destruction  is  often  hastened  by  frequent  forest  tires  by  which 
thousands   of    the   trees   perish   annually. 

The  Kauri  Pine  is  the  mouarcli  of  the  Xew  Zealand  fore-st;  no 
other  timber  tree  in  the  colony  is  applied  to  so  many  and  varied 
uses,  and  its  resinous  products  are  scarcely  surpassed  in  value  by  those 
of  any  other  coniferous  tree.  Kauri  timber  varies  in  colour  from 
yellowish  white  to  })rown  ;  it  is  firm,  straight  in  grain  and  of  gi'eat 
strength,  durabihty  and  elasticity  ;  it  is  used  for  every  purpose  for 
which  timber  is  in  i-equest;  for  building,  heavy  fmmework,  weather- 
boarding,  bridges,  railway-ties,  telegraph-posts,  every  description  of 
joinery  and  decorative  fittings  both  for  public  buildings  and  for  private 
dwellings.  The  sapwood  is  excessively  charged  with  resin  and  jKJSsesses 
great  heating  power.  Kauri  Gum,  its  most  valued  resinous  product, 
has   been   already  adverted  to   in   page   96. 


AKAUCAPJA. 

Jussieu,  (Jen.  Plant.  413  (1789).  Endlicher,  Synops.  Coiiif.  184  (1847).  Parlatoiv.  D.  C. 
Prodr.  XVI.  369  (1868).  Benthani  and  Hooker,  Gen.  Plant.  III.  437  (1881).  Eichler  in 
Engler  and  Prantl,  Nat.  Pfl.  Fani.  67  (1887).     Master  in  Jouru.  Linn.  Soc.  XXX.  26  (1893). 

The  Araucarias  are  massive  evergreen  trees  with  lofty  trunks  from 
which  the  branches  are  produced  in  wliorls  of  four  to  eight,  five 
being  the  predominant  number.  During  the  earlier  period  of  growth 
the  branches  of  most  of  the  species  with  subulate  (awl-shaped)  leaves 
are  strictly  horizontal  and  very  regularly  ramified,  the  lateral 
branchlets  being  evenly  placed,  gradually  shorter  from  the  base  to 
the  apex  and  more  or  less  decurved,  rarely  rigid  and  on  one  plane. 
This  formal  but  elegant  habit  renders  them  useful  subjects  for  the 
decoration  of  large  conservatories,  public  halls,  etc.  In  their  old  age 
the  Araucarias  become  denuded  of  the  lower  branches  and  have 
usually  flattened  or  rounded  tops  of  which  the  branches  are  irregu- 
larly developed  and  sparsely  furnished  with  branchlets  and  foliage  ; 
in  this  state  the  aspect  of  the  trees  is  described  as  singular  and 
even  grotesque,  an  eflect  which  is  greatly  intensified  in  A.  imbricata 
by  its  large  hedgehog-like  cones  with  which  the  fertile  old  trees  are 
often   loaded. 

The  most  obvious  generic  characters  are — 

Flowers  dioecious,  rarely  monoecious,  lateral  or  terminal.  8taminate 
flowers  in  a  cone-like  or  cylindiic  mass  and  consisting  of  numerous 
spirally  crowded  and  imbricated  stamens,  each  with  six  —  twenty 
anther-cells   in   two   series,    the  dehiscence   of   which  is   longitudinal. 

(Jvuliferous  flowei's  clavate  or  sub-gloljose,  composed  of  many  spiiuUy 
aiTanged  scales  in  continuous  series  with  the  foUage  leaves,  each  bearing 
a  single  pendulous  ovule  that  idtimately  becomes  confluent  with  the  scale. 
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Cones  large,  globose,  the  sciiles  closely  imbricated,  tlie  margins  of  wliich 
are  usually  attenuated  into  wings  at  the  base,  thickened  and  woody  at 
the  apex  and  enclosing  a  single  flattened  wingless  seed  adnate  to  the 
scale  at  the  base. 

The  Araucarias  are  not  absolutely  dioecious,  probably  far  from  it. 
There  is  a  tree  of  A.  imlrricata  at  Bicton  in  Devonshire  that  has 
frequently  borne  both  staminate  and  ovuliferous  flowers ;  another  tree  at 
South  Lytchett  in  Dorsetsliire  showed  the  same  peculiarity  until  it  was 
unfortunately  uprooted  by  the  gi*eat  gale  of  March  3rd,  1897,  and  other 
instances  have  also  been  recorded.  The  difierence  in  the  sex  of  the  trees 
was  generally  believed  to  be  the  cause  of  the  difference  in  aspect  and 
habit  which  occure  so  frequently  in  A.  imbricata  and  to  some  extent  in 
father  species  as  A.  Rulei  and  A.  excelsa ;  but  the  Araucarias  are  now 
known  to  l>e  ])olymorphous  irresi)ective  of  sex. 

The  genus  is  restricted  to  a  comparatively  limited  area  in  the 
southern  hemisphere,  viz.,  temperate  South  America,  eastern  Australia, 
and  a  few  of  the  islands  in  the  south  Pacific  Ocean.  The  South 
American  species  form  in  places  pure  forests  of  considerable  extent; 
the  Australian  species,  from  climatic  causes,  are  confined  to  districts 
in  the  neighbourhood  of  the  coast;  and  the  insular  species  are 
restricted  for  the  most  part  to  a  single  island  or  small  group  of 
islands,  and  exist  in  numbers  so  few  that  they  appear  to  be  the  last 
relics  of  a  race  that  is  passing  away.  Of  the  ten  or  twelve  species 
known  to  science,  the  two  endemic  in  South  America  and  one  in 
Australia  are  distinguished  from  the  others  by  a  difference  in  their 
folif^e,  cones  and  in  some  other  characteristics ;  the  Araucarias 
therefore  admit  of  a  division  into  two  sections  thus: — 

Cor.YMBEA.  Leaves  rtdatively  large,  flattened,  broad  at  tlie  base  and 
more  or  less  embracing  the  stem,  acuminate  and  pungent.  Cones  among 
the  largest  in  the  Order,  the  scales  of  which  are  scarcely  winged  and 
the  seeds  almost  destitute  of  a  basilar  appendage. 

EuTASSA.  Leaves  linear-subulate,  obscurely  four-angled,  compn3Ssed, 
spirally  arranged  and  sp1?eading  or  falcately  curved  from  all  sides  of  their 
axis.  Cones  relatively  VAall,  the  scales  broadly  winged  and  the  seeds 
with  a  distinct  basilar  appendage.* 

The  economic  value  of  the  Araucarias  has  not  yet  been  much 
developed.  The  timber  of  A.  imbricata  where  accessible,  is  used  in 
southern  Cliile  for  building  and  other  purposes ;  the  wood  is  yellowish, 
beautifully  veined  and  admits  of  a  fine  polish;  the  wood  of  A.  Bidwilh 
is  close-grained  and  durable,  and  much  used  in  Queensland  for  building. 

*  A  further  distinction  between  the  two  sections  has  ])een  referred  to  the  mode  of 
germination  of  the  seeds  which  is  said  to  be  hypogeal  or  epigeal,  according  as  the 
cotyledons  are  developed  beneath  or  above  the  soil,  the  former  being  common  to  the 
broad-leaved  (Colymbea)  section,  and  the  latter  to  the  narrow-leaved  (Eutassa)  section.  It 
is,  however,  doubtful  whether  the  distinction  so  set  up  has  the  full  significance  that  has 
been  attached  to  it ;  instances  have  been  observed  in  which  the  i)rocess  of  germination  of 
the  seeds  of  sj)ecies  included  in  one  section  differ  iiUer  se  almost  as  much  as  that  ])y 
which  the  two  sections  are  distinguished.  But  further  observation  extended  to  all  the 
sjjecies  is  still  wanting. 


Amucaria  imbncafa  at  Dropmore. 
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The  secretions  are  copious  and  are  applied  to  various  uses  in  the 
region  in  which  the  trees  are  native;  the  fragrant  resin  that  exudes 
from  the  trunk  of  A.  hrasUiensis  is  mixed  with  wax  for  making 
candles;  the  whitish  resin  of  A.  imhrimta  is  used  by  the  Chilians 
mucli  in  the  manner  of  mediaeval  pharmacy,  as  a  remedy  for  bruises, 
wounds,  etc ,  and  when  dry  as  a  mitigant  of  pain.  *  The  seeds  or 
"  nuts "  of  all  the  large-coned  species  are  edible  and  are  consumed  in 
great  quantities  by  the  poorer  inhabitants  of  the  districts  in  which 
these  trees  abound.  Only  one  species  is  sufficiently  hardy  for  the 
climate  of  Great  Britain,  but  most  of  the  others  are  cultivated  in  a 
young  state  in  glass  structures. 

The  remains  of  ancestral  forms  of  Araucaria  have  been  discovered 
in  Jurassic  strata  ;  an  enormous  antiquity  must  thence  be  assigned  to 
tlie  race.  The  remains  consist  of  entire  cones,  cone-scales  and  portions 
of  leafy  cone-bearing  branches.  Remains  have  also  been  found  in  the 
(.)olite  of  Yorkshire  and  in  the  Eocene  formations  both  of  England  and 
France  ;  f  the  Araucarias  therefore  must  have  been  widely  distributed 
over   the   globe  before  they  receded  to  their  present  narrow  limits. 

The  name  Araucaria  is  derived  from  Araueo,  a  province  of  southern 
Chile,  the  habitat  of  the  type  or  earliest  discovered  species. 

Araucaria  imbricata. 

A  lofty  tree,  70 — 100  or  more  feet  high,  with  a  trunk  5 — 7  feet  in 
diameter  near  the  ground,  and  usuaDy  with  a  dome-shaped  head  of 
spreading  branches  ;  the  bark  of  the  trunk  fissiu'ed  in  a  peculiar 
manner  which  has  been  described  as  "a  child's  puzzle  of  knobby  slabs 
of  different  sizes  with  five  or  six  decided  sides  to  each,  and  fitted 
together  with  the  neatness  of  a  honey-comb."  J  In  Great  Britain  a 
massive  tree  of  singularly  distinct  aspect,  with  a  sub-cylindric  or 
scarcely  tapering  trunk  covered  with  roughish  reddish  bro\vn  bark  with 
transverse  narrow  ridges  marking  the  position  of  the  fallen  leaves. 
Primary  branches  in  pseudo-whorls  of  four — six  and  ramified  distichously, 
the  lowermost  more  or  less  procumbent,  and  the  uppermost  gently 
curved  upwards.  Leaves  pereistcnt  twelve  —  fifteen  or  more  years, 
spirally  crowded  and  imbricated,  ovate-lanceolate,  1  — 1*5  inch  long, 
rigid  and  pungent,  slightly  concave  on  the  ventral  side,  smooth,  bright 
lustrous  green  and  stomatiferous  on  both  sides.  Staminate  flowers 
solitary  or  in  clusters  of  two — five,  sub-cylindric,  3 — 5  inches  long,  the 
stamens  with  a  narrowly  lanceolate,  acuminate,  recurved  connective 
bearing  six — nine  or  more  anther-cells.  Cones  solitary,  sub-spherical, 
broader  at  the  base  than  at  the  apex,  4 — 6  or  more  inches  in  diameter, 
the   concrescent  bract   and    scale    wedge-shaped,    prolonged   at    the    apex 

*  Los  campesinos  admiiiistran  la  resina  en  parches  contra  las  contusiones  y  ulcei-as 
putridas ;  cicatriza  las  heridas  recientes ;  niiti^ja  los  doloies  de  cabeza  prodiicidos  de 
fluxiones  y  jaqueca,  etc. — Claudio  Gay,  Historia  de  Chile,  V.  416. 

t  It  is  an  interesting  fact  that  an  Araucaria  closely  resembling  the  beautiful  A,  excelsa 
of  Norfolk  Island,  once  inhabited  this  country ;  fossil  remains  of  it  have  been  found  in 
Dorsetshire  and  Somersetshire. 

:J:  The  late  Miss  Marianncv.  North  ex  W.  B.  Hemslev  in  Gard.  Chron.  XXIV.  (1885), 
p.  276. 
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into  a  liuiceolato,  .iciiininat«,  kiil-Iike  iippeiidiige  nearly  an  int^li  loii};, 
and  be.iring  one  seed  tlint  ia  .iilnntc  to  the  scale.  Socda  large, 
wingless,  olwcurcly  ftmr-aiigk'd,  ahoiit  an  incli  long  with  a  thick 
chestnnt-bniwu    testa. 

Araucaria   imbricata.    Pavoii   in   Mem.    Acad.    Hadi.    I.  197   (1795).      liiiiibert. 
Genua  Pinug,  II.  S,  t.  i  (1824).     Loudon,  Arli.  et  Fnit.  Brit.  IV.  2432,  witL  figs. 
Endlicher,  Sj-noja.  Conif.   186.     Gay,  Fl.  Cliil.  V.  41i>.      Forbes,  Pinet.  Wobutn. 
103,  tt.  S5,  56.     Gordon,  Pinet.  ed.  II.  39.      Idn-soii,    Pinet.  Brit.  I.  89,   tt.  5.'', 
56.      Beiaaner,  Nadelliokk,   199,   with  lies.      Masters  iu   Gard.  Chroii.  VII.  ser.  3 
(1890),  p.   587,  with  tigH.  ;   and  Jolmi.  R.  Hort.  Soc.  XIV.    198. 
Doml^ya  cliilensis.  Uiniarck,   Diet.  II,  301  (1786).* 
Colymbea  itnbricata,  Carriei'e,  Trait«  Conif.  ed.  II.  S9S. 
Eng.  Ch>!«  Pine,  Monkey  Piizzte.     Genn.  Chileuischr  Araiikarie.  Schmucktannc. 


Fig.  «H.     Stamiuate  flower  of  Amuroria  itabrieala. 
Nut.   «iw. 

The  native  home  of  Arnvaria  imbHmia  is  iu  southern  Chile  ; 
the  precise  limits  of  its  distribution  are  not  accurately  known,  but 
may  be  stated  approximately  to  Ije  between  the  38tli  and  45th 
jmrallels  of  south  latitude.  In  the  nortlieni  portion  of  its  range, 
it  is  confined  to  the  higher  western  slopes  of  the  Andes,  always  in 
proximity  to  the  snow-line,  form  in  f^  a  Ijelt  of  forest  immediately 
Ijelow  it.  Further  soutli  it  descentls  lower  down,  and  the  area  over 
which  it  is  spread  grailually  widens  till  its  southern  limit  is  reached 
where  it   approaches   the   Pacific   coast. 

•  Lamarck's  generic  name,  Donilieya,  liad  lieen  )irevioiLsly  taken  u[i  for  a  gi-oup  of 
Sterciiliaceona  slini)»  cliiefly  Ariican. 


ARAUUARIA     IMfiRlCATA.  299 

Amu'-aria    imlfirafa     was    discovered    in     1780     by     l>oii     Francisco 
Dcudariareiia,  a    Mpanianl    wlio    was  at   that   time   ofticiall}'  employed   to 
itscerbiin     if    any    timber    suitable    for    slii]>-buildiiig    was    procurable    in 
soutliern     Cliile.       It     was     also     found     very    shortly     afterwards     by 
Drs.  Ruiz  and   Pavon,  two  Spanish    Ixitanists  wlio  went  out   to    Pern  iu 
1777    to    iiivcstignte    the    forest*     of     that    country,    with    the    specinl 
object  of    collectinff   information    respecting    the    Cinchona    or    Peruvian 
Bark,  and    who    subseipiently  extended   their    explorations   further  south. 
They    were    acconiijauied   by    n   French    aeiitlemaii    named    Dombey,    but 
he   returned   to    Euroi>e   after  a   short  stay,  and   liefore  Ruiz  and  Pavon 
sailed    for    Chile.       It    was    to    him    that    Ruiz    and    Pavon    sent  the 
first  dried  sjieciinens   of  the    Antiicnria   received  in    Euro]>e,    and  by  him 
these     were    submitted    to    the 
eminent  1>utanist,  Lamarck,  who 
nameil    the   tree    Dombeya   eh.il- 
en»i>',  and    thus   Domhey's  name 
became     associated     mth     the 
synonymy    of     the     tree.        In 
1795,  Captain  Vancouver  reached 
the   coast    of    Chile,   when   Mr. 
Archibald  Meuzies,    who  acconi- 
punied   hini   in   the   capacity   of 
Ijutimist,     procured    some    cones 
and  seeds,  and  also  some  young 
jilaiits,    which    he   succeeded   in 
brining  home   alive.      He    pro- 
sent^    these     to      Sir     Joseph 
Banks,   who   planted  one  in   liis 
own  garden,  and  sent  the  others 
to   the  Royal   Gardens  at  Kew, 
where    they  were   ut    lirst    kept 
iu   a    greenhouse.       About    the 
year    1808     one    of     them    was 
planted    out    on    wliat    is   now 
uUled     Lawn    L,       where     for 
many  years    it  grew  slowly,  but 

eventually    it     lingered     on    i\» 

FiK,  90.   o™iifcro.«  Bower  of  ^m^rfa  in^H«.u<.  ■<■   ""^re    IwtanJcal    curiosity    till 

Nat.  »i».  tlie   imtuinn   of    189:J,    when    it 

For  many  years  after  Mcnzies'  introiluction  Arawaria  imiirieata 
continued  to  be  very  si-nrce  in  England;  seeds  coidd  not  Ix.'  obtained, 
and  the  small  iiuontity  that  reached  this  country  from  time  to  tiiue, 
failei:!  to  germinate.  It  was  not  till  1844  tliat  William  Lobh,  while 
collecting  in  South  America  for  the  Veitchiim  tirm,  succeeded  in 
penetrating  the  Arauearia  fon'sta,  and  brought  borne  the  first  large 
supply' of  aee*l  n-ceived  in  England,  and  frum  which  very  many  of  the 
fine   si>ecimens  now  growing   in  various    [mrts   of  the   country  originated. 

It  is  worthy  of  noti-  that  Amu^atia  itiifirirafa  is  the  only  true 
coniferous    tree    inhabiting;   the    sriutheiii    heniis]ihere    tliat    Iiiik    attained    a 

•  Kcw  Bidletin.  1803,  (i-  24. 
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timhcr-likc  size  in  th'^  opiMi  ground  in  Great  Britain.  Its  power  of 
(endurance  was  scverelv  U'sted  in  the  memorable  winter  of  1860 — 1861, 
when  nianv  tine  trees  were  kiUed,  but  the  casualties  oecurred  under 
sueh  a  variety  of  circumstances,  that  it  is  ditiicult,  if  not  impossible, 
to  deduce  any  sjjecial  law  affecting  the  hartliness  of  the  tree.  The 
following  conditi<»ns  are  essential  to  securing  fine  free-growing  sjHicimens: — 
The  s(»il  must  have  a  thorough  drainage,  either  natural  or  artificial,  to 
j)revent  the  stagnation  of  water  at  tlie  roots ;  the  trees  should  be 
planted  in  h\\\  ex])osure  to  sun  and  air,  and  if  in  an  elevated  situation 
so  nmch  tlie  better,  a  free  oj)en  space  Ixiing  more  conducive  to  their 
progress  and  well  bi'ing  than  a  confined  and  sheltertnl  one.  In  very 
dry  soils  the  Araucaria  lives,  but  it  loses  its  lower  branches  at  an 
early  age  ;  the  branches  are  slender  and  frequently  become  flaccid,  and 
the  plant  has  a  thin  starved  appearance  ;  it  also  loses  its  lower  branches 
early  when  in  a  confined  space  or  in  contiict  with  otlier  trees  or 
shrubs,  or  when  its  roots  i)enetrate  an  ungenial  sul)-soil;  it  languishes 
if  within  the  influence  of  the  smoke  of  towns ;  and  the  foliage  takes 
a  yellowish  sickly  tint  if  the  roots  enter  and  remain  in  stagnant  water 
or  water-logged  soil  for  a  lengthened  period.  On  the  western  sloi)es 
of  the  Cliilian  Andes,  the  native  home  of  the  Araucaria,  the  rainfall 
is  far  more  copious  than  in  England,  and  the  trees  are  also  within 
the  influence  of  the  southeni  region  of  prevalent  westerly  winds  blowing 
across  the  Pacific  Ocean.  Hence  it  is  that  in  Great  Britain  they 
thrive  best  where  the  rainfall  is  greatest,  and  the  soil  porous  enough 
to   carry  off"  th(?  wjiter   freely. 

The  aspect  of  Araucaria  imbricata  is  dark  and  massive,  and  large 
healthy  s]>ecinu*ns  funiislied  with  tiers  of  Immches  from  the  ground  to 
the  summit  are  strangely  impressive.  Whether  solitary  or  planted  in 
avenues  it  is  the  most  eftective  of  all  Conifers  for  contrast.  The 
Araucaria  avenue  at  Bicton  belonging  to  the  Hon.  Mark  Rolle 
])resents  one  of  the  most  striking  and  remarkable  arboricultural  effects 
tliat  can  Ini  sc;en  in  this  coiuitry.  Isolated  specimens,  imposing  as  they 
are,  convey  but  a  faint  conception  of  tlie  vista  produced  by  a  double 
row  of  these  strangely  wonderful  trees  with  their  dark  plexus  of 
branches  and  rigid  bristling  foliage  extending  for  a  distance  of  500  yards 
in  straight  unbroken  lines.  The  tnnis  are  fifty  in  number,  twenty-five 
on  each  side,  those  on  the  one  side  standing  precisely  opposite  those 
on  the  other,  the  interval  between  every  two  trees  being  63  feet  in 
this  direction,  and  54  feet  in  the  rows.  The  height  of  the  trees 
varies  a  little,  the  tdlest  being  (at  the  i)resent  time,  1900)  about 
55  feet,  and  the  shortest  not  less  than  30  feet  A  few  have  cast  oflT 
their  lowest  ti(;rs  of  branches,  and  there  are  two  or  three  whose  trunks 
arc  free  of  branches  to  nearly  one-third  of  their  height ;  the  uniformity 
is  thus  slightly  but  not  materially  impaired.  The  circumference  of 
the  trunks  at  three  fe(.^t  from  the  ground  ranges  from  5  to  7  feet;  the 
length  of  the  lower  branches  of  the  most  spreading  tree  is  about 
20   feet. 

A  short  avenue  at  Poltimore,  near  Exeter,  is  well  marked  by  the 
<',venness  of  growth  and  the  healthy  api»earance  of  the  trees  composing  it ; 
and  one  of  greater  extent  at  Murthly  in  Perthshire  forms  a  remarkable 
feature  amidst  its  surroundings.  The  enumeration  of  even  a  fractional 
part  of  the  number  of  fine  Araucarias  dispersed  over  Great  Britain  from 
Sutherland  to  Cornwall  and  over  Ireland  would  occupy   more   space   than 
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can  be  spared;  iieverthelevSs,  mention  should  be  made  of-  some  of  the  larj^er 
trees  of  known  repute,  and  of  these  the  first  place  nuist  be  given  t<) 
the  superb  specimen  at  Dropmore,  the  subject  of  the  illustration  and 
still  the  finest  in  the  country.  Closely  approaching  it  in  dimensions  are 
trees  at  Tortworth  Court,  (41oucestershire ;  Trevarrick,  Cornwall;  Revesl>y 
Abbey,  Lincolnshire  ;  Howick  Hall,  Xorthinnberland  ;  Chaddlewocxl,  south 
Devon;  Piltdown,  Sussex;  Thornhill  Park,  Hants;  Wansfell  Holnio, 
(hnnberland;  Dnmilanrig,  Dumfries-shire;  Dunkeld,  Perthshire;  Cultoquhey, 
Dupplin  Castle  and  Keir  House  in  the  same  county  ;  (xoi-don  Castle, 
Morayshire  ;  Ctistlewellan,  Co.  Down  ;  Fota  Island,  Cork  ;  Ham  wood,  Co. 
Meath  ;  Cun*aglimore,  Waterfonl ;  Woodstock,  Kilkenny  ;    and  many  more. 

Araucaria   Bid willi . 

A   lofty    tree    attauiing    100 — 150    feet    in    height   with    a    stout    trunk 

usually   denuded   of   branches   for   half   the   lieiglit.      Branches   in    whorls 

of   ten — fifteen    with   disticlious    mmificution.       Leaves  in    crowded    spires, 

lanceolate,    acute,  0*75 — 1*5    inch  long,    sub-sessile,    shortly  decurrent   and 

slightly    twisted    at  the  base  which  brings  them  into  a    psemlo-<^listichous 

position,  coriaceous  and  rigid,  dark  lustrous   green  above,  keeled  Ijeneath. 

Staminate  flowers  cylindric,    2 — 3  indies  l(»ng,  the   imbricated  connectives 

of   the    stamens    triangular.       Cones    the  largest    in    the    genus,    ei*ect    on 

the    tojmiost    branches,  ovoid-globose,    al¥)ut    9    inches    long  and    7  inelie*?. 

in  diameter,  comj)osed  of    spirally   arranged,    loosely   imbricated    scales     of 

obovate-cuneate   shai)e,  about  3  "5  inclies  long  with  a  lenticular  thickening 

at    the    apex    and    terminating   in    an    acute    edge. 

Araucaria   Bidwilli,   Hooker,  W.   in  Loud.  Joiirn.  Bot.  H.  503,  tt.    18,  19  (1843;. 
Bentham,   Fl.    Austral.    VI.    243   (Bunya-Bunya). 

South  Queensland,  lx?tween  the  rivers  Brisbane  and  Burnett;  inti"odiiced 

alnnit    the     year    1840.        It     commemorates  Mr.    J.    T.   Bidwill,    one    of 

the    earlier   botanical    explon^rs    of   Austmlia  and    New  Zealand. 

Araucaria   brasiliensis. 

A   tree    70 — 80    feet   high,   in    old    age   with    a    large    invgular   head    <»f 

spreading  or   su]>-pendent   l)ranches  with    the   branchlets   and   foliage   more 

or   less    tufted   at    the    distal    end.       Branches    in    whorls    of    five — seven 

and    ramified   distichously.      I^^aves    jH'rsistent   sev(»ral   years ;     on    young 

trees    narrowly    lanceolate,    often    falcately  curved,    I'o — 2*5    inches  long, 

})rolongtMl    into   a    pungent    acuminate    tip ;     shorter   and   broader   on  tlie 

fertile   bmnrhes  and    on   old    trees,    dark  lustrous   green    with    an    obscure 

median  keel    above,  paler   and    stomatiferous  beneath.       Staminate  flowers 

solitary    or   two — three  together,   cylindric,   obtuse,   4 — 5    inches   long   and 

0*75  inch  in  dianuiter.      Cones  sul)-globose  or   ovoid-globose,   5 — 6    inches 

in   diameter ;    scales  cuneate-ol^long,  of   corky  texture,   with  a  rhomboidal 

thickening   at   the   apex   and    tenninating  in   a   n^curved   spine. 

Ai-aucaria  brasiliensis,  A.  Richard  in  Diet.  d'Hist.  Nat.  I.  512  (brasiliana). 
Loudon,  Arb.  ot  Fnit.  Brit.  IV.  2439,  with  tigs.  Parlatore,  D.  C.  Prwlr. 
XVI.  370.     And  othere. 

Mountains    of    southern    ]>razil    in    the    provinces   of    Sa5    Paolo    and 

Minas    Geraes    up    to    3,000    feet    elevation,    in    i)laces    forming   forests 

of    considerable    extent.        Introduced    into    Euroi)e    in     1819.        Much 

cultivated   alon^r   the  Mediterranean   littoral   of   France   and    Italy. 
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Araucaria   Cookii. 

A  lofty  tree  of  singular  habit  and  aspect,  attaining  a  height  of 
150 — 200  feet,  and  which  after  shedding  its  primary  branches  for 
five-sixths  or  more  of  its  height,  replaces  them  by  a  smaller  and 
more  bushy  growth,  so  that  the  tree  has  the  appearance  of  a  taU 
column  crowned  with  a  mass  of  branchlets  and  foliage  of  the  first 
growth.  On  yoimg  trees  cidtivated  in  Great  Britain  the  primary 
branches  are  spreading,  and  are  produced  in  whorls  of  live — seven ; 
the  branchlets  close-set,  distichous  and  decurved  at  the  distal  end. 
Leaves  spirally  crowded,  awl-shaped,  laterally  compressed,  broad  and 
slightly  decurrent  at  the  base,  and  terminating  in  a  short  point  or  mucro, 
bright  green.  Sttiminate  flowers  sub-cylindric,  1*5  inch  long  ;  stamens 
spirally  crowded,  with  a  cordate-ovate  connective  bearing  ten — twelve 
anther  cells.  Cones  shortly  stalked,  ovoid-globose,  the  longer  diameter 
4 — 5  inches,  the  shorter  3 — 5  inches  ;  scales  closely  imbricated,  ovate- 
cuueate,  terminating  in  a  long  subidate  mucro. 

Araucaria  Cookii,   R.   Brown  ex  Don  in  Ti'ans.    Linn.    Soc.   XVIII.  164  (1839). 
Parlatore,  D.  C.  Prodr.  XVI.  373.     Gard.  Chron.  III.  ser.  3  (1888),  p.  774,  with  figs. 
A.  columnaris,  Hooker,   \V.   Bot.   Mag.  t.  463-5  (185*2). 

New  Caledonia,  Aneitum  and  one  or  two  small  islets  in  the  New 
Hebrides  group,  but  quite  rare.  Discovered  in  1774  by  Captain  Cook, 
whose  companions  thought  at  first  that  they  beheld  in  the  distance  a 
tall  crolumn  of  basalt  or  some  other  volcanic  product  standing  aloft  in 
solitary  grandeur.*  Several  varieties  of  Araucaria  Cooldi  are 
distingiiished  by  name  by  Australian  horticulturists. 

Araucaria  Cunninghami 

\  tall  pyramidal  tree,  but  usually  with  a  flattened  head  in  old  age, 
in  some  localities  attaining  a  height  of  150 — 200  feet,  but  in  others 
renuiining  mucli  smaller.  Branches  in  whorls  of  four — seven,  spreading 
iiorizontally  or  more  or  less  depressed  ;  ramification  distichous  ^nth  many 
advcnititious^  weaker  shoots  on  the  upper  side  of  the  branches  of  yoiuig 
tre<\s  growing  under  glass  in  (treat  Britain.  Leaves  in  crowded  spires, 
acicidar,  laterally  compressed  with  the  dorsal  midrib  decurrent, 
0*25  -0*5  inch  long  ;  those  on  the  fertile  branches  shorter,  triquetral 
and  witli  a  broad  adnate  base.  Staminate  flowers  cylindric,  2 — 3  inches 
long  ;  stamens  densely  crowded,  with  an  ovate-rhomboid  connective 
bearing  eightr  ten  anther  cells.  Cones  ovoid-globose,  about  3  inches  long 
and  2  inches  broad,  the  scales  with  their  marginal  wings  broadly  cuneate 
and  terminating  in  a  lanceolate  recurved  mucro. 

Araucaria  Cunninghami,  Lambert,  Genus  Finns,  II.  t.  96  (1824).  Loudon,  Arb. 
ft  Fnit.  Brit.  IV.  2443,  witli  fi^.  Bentham,  Fl.  Austral.  VI.  243.  C.  Moore, 
Fl.    N.  S.  Wales,  376  (Moreton  Bay  Pine). 

TliH  most  widely  distributed  of  all  the  Australian  Araucarias.  From 
the    north-east  coast   district  of  New  South  Wales    it   spreads  northwards 

*  An  anuising  account  of  the  discovery  of  this  curious  Araucaria  is  given  by  Captain  Cook 
m  tlie  narrative  of  his  second  voyage  to  the  south  Pacitic  Ocean,  much  of  wliich  is  reproduced 
by  Sir  William  Hooker  in  the  Botanical  Magazhie,  loi\  cit. 
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through   the    littoral   region   of  Queensland   to   Caixj    York  peninsula  ;   it 

has  also  heen  found  on  Mounts  Arfak  and  Obree,  in  New  (Jruinea,  up  to 

6,000  feet   above   the    level  of   the   sea  ;    around   Moreton  Bay,  where  it 

is     most     abundant,    it    spreads    eighty     miles     inwards.  The     species 

commemorates  Allan  Cunningham,  one  of   the  earliest  and  most  energetic 
of  Australian  explorers. 


Araucaria   excelsa. 

A  stately  tree  150 — 200  feet  high  with  a  trunk  5 — 7  feet  in  diameter, 
usually  free  of  branches  for  more  than  one-half  the  height  and  crowned 
with  a  spreading  top.  In  young  trees  cultivated  in  Great  J^ritain,  the 
branches  are  in  whorls  of  four — seven,  five  being  the  predominant 
number,  spreading  horizontally  and  ramified  distichously.  Branchlets 
close-set  and  parallel,  sometimes  rigid  and  in  one  plane,  but  more 
fre<iuently  decurved  at  the  distill  end.  I^eaves  persistent  several  years, 
spirally  crowded,  awl-shaped,  straight  or  falcately  curved,  0*25 — 0*75  inch 
long  and  of  a  uniform  bright  grass-green,  broader  at  the  base,  keeled 
on  the  dorsal  side  and  closely  imbricated  on  fertile  branches  preserved 
as  herbarium  specimens.  Cones  spherical,  4 — 6  inches  in  diameter, 
broadest  at  the  base  ;  scales  broadly  cuneate,  prolonged  at  the  apex  into 
a  lanceolate,  acuminate,  incurved  spine. 

Araucaria  excelsa,  R.  Brown  in  Aiton's  Hort.  Kew.  ed.  II.  Vol.  V.  412  (1813). 
Loudon,  Arb.  et  Fnit  Brit.  IV.  2440,  with  figs.  Parlatore,  D.  C.  Prodr.  XVI. 
373.     And  others. 

Norfolk  Island  in  the  south  Pacific  Ocean,  discovered  during  Captain 
Cook's  second  voyage;  and  introduced  to  the  Royal  Gardens' at  Kew 
by  Sir  Joseph  Banks  about  the  year  1793.  The  trees  in  Norfolk  Island, 
now  greatly  reduced  in  number  by  felling  for  the  sake  of  their  excellent 
timber,  generally  stiind  singly  or  in  small  groups;  they  are  dotted  over 
the  island  like  the  trees  in  an  English  park.  Araticaria  ex^eha  is  more 
cultivated  in  this  country  than  any  of  the  Australian  Araucarias,  a 
preference  which  is  owing  to  its  formal  but  elegant  habit,  its  bright 
verdant  foliage  and  the  facility  with  which  it  is  propagated  from  cuttings; 
it  is  also  much  cultivated  along  the  Mediterranean  littoral  of  France  and 
Italy,  the  sea  air  and  other  climatic  conditions  of  the  region  being 
highly  favourable  to  its  growth.  Among  the  varieties  occasionally  seen  in 
cultivation  are — glaiica  with  foliage  of  a  paler  green  '^^nd  more  or  less 
glaucous ;  alba  i^pica  with  the  tips  of  the  branchlets  crean^WBl^j  robuda 
larger  in  all  its  parts  with  foliage  of  a  deeper  green,  also 
GohHeana,  Sanderiana,  Napoleon  Baumamiy  etc. 


Araucaria   Bulei. 

A  medium-sized  tree  50  —  60  feet  high  ^nth  horizon t"^^  branches 
in  whorls  of  five  —  seven,  and  distichous,  sub-pendulc/"^  branchiets, 
but  which  in  plants  cultivated  under  glass  in  weat  Britain 
are  sometimes  horizontal  like  their  primaries  or  sli  ^^?^^^'  ascending. 
Leaves  persistent  several  years,  spirally  crowded,  close' ^'  imbricated  and 
incurved,  narrowly    oblong-lanceolate,    obtuse  or  sub-ac*^'  alx)ut  0-i)  inch 
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loiij^ ;  convex,  ol)scurel3'  keeled  and  dark  green  on  the  dorsal  side, 
slightly  convex  and  paler  on  the  ventral  side.  Staminate  flowers  and 
cones  not  seen.* 

Araucaria  Rulei,  Mueller  ex  Lindley  in  Gard.  Chron.  (1861)  p.  861,  with  fign. 
Carri^re,  Traite  Conif.  ed.  II.  605  (Eutacta).  Parlatore,  D.  C.  Prodr.  XVI.  371. 
Gordon,  Pinet.  ed.  II.  42. 

Originally  discovered  about  the  year  1860  by  William  Duncan,  a  plant 
collector  in  the  employ  of  Mr.  John  Rule,  a  horticulturist  of  Mell)oimie, 
Victoria,  on  an  islet  off  the  coast  of  New  Caledonia,  covering  the  summit 
of  a  lofty  extinct  volcano  fully  exposed  to  the  severe  storms  which 
periodically  sweep  over  that  region  ;  it  is  also  said  to  be  endemic  in  New 
Caledonia  where  it  attains  greater  dimensions.  It  was  introduced  to  British 
gardens  by  the  Yeitchian  finn  in  1863.  In  its  young  state  Araticana 
Ridei  is  polymorphous,  and  several  varieties  are  distinguished  by  name  in 
Australia  where  it  is  much  cultivated  as  a  decorative  tree. 


TRIBE-ABIETINE.E. 


Flowers  monoecious.  Staminate  flowers  terminal  or  axillary,  solitary 
or  spicate,  often  densely  clustered,  rarely  umbellate.  Stamens  spirally 
crowded;  anther  cells  2,  dehiscence  longitudinal,  rarely  transverse. 
Scales  of  fruit-cones  spirally  arranged  and  consisting  of  two  struc- 
tures, the  bract  and  seed-scale  or  sporophyll,  the  former  more 
or    less     free     or   concrescent.      Seeds   2,    inverted. 

SUB-TRIBE    I.— PINE^. 

Fruit-cones  maturing  in  two,  rarely  in  three  years.  Leaves 
dimorphic,  the  primordial  scattered;  the  secondary  fascicled,  per- 
sistent         14. — Pinus. 

SUB-TRIBE    II.— LARICE^. 

Branchlets  dimorphic,  the  one  elongated  with  the  leaves  scattered 
and  inserted  on  cortical  outgrowths  (pulvini);  the  other  arrested  or 
"spur- like"  with   the   leaves   fascicled. 

Fruit-cones  maturing  in   one  year.       Leaves  deciduous. 

*    Staminate  flowers    solitary,    seed  scales  persistent.     15. — Larix. 

Staminate  flowers  umbellate,  seed  scales  deciduous.     16.— Laricopsis. 
Fruit-cones    maturing  in  two    years.      Leaves  persistent. 

Staminate  flowers  solitary,  seed  scales  persistent.     17. — Cedrus. 

*  Imperfect  Hgures  of  both  are  given  in  the  Gardenere'  Chronicle,  loc.  cU.  ■ 
X 
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SUB-TKIBE    III.— SAPINE.E. 

Leaves  persistent,  for  the  most  part  homomorphic  and  inserted  on 
cortical  outgrowths  or  piilvini  decuiTent  from  their  base.  Fruit  cones 
maturing  in   one  year. 

Leaves  sessile  or  very  shortly  petiolate,  angulate  or 
flat  with  one — two  lateral  resin  canals.  Cones 
often  large  and  pendulous;    scales  persistent-         -     18. — Picea. 

Leaves    petiolate,    flat,    with    a    central    resin    canal. 

Cones  small  and  pendulous ;    scales  persistent         -     19. — Tsuga. 

Leaves  flat  witb  two  lateral  resin  canals.  Staminate 
flowers  solitary  or  umbellate.  Cones  pendulous 
(or  erect),  scales  persistent 20.— ^  Abietia. 

Leaves    flat,    rarely  angulate,  with  two    lateral    resin 

canals.      Cones  large  and   erect;    scales   deciduous-     21. — Abies. 

PINUS. 

Linnseus,  Sp.  Plant.  II.  1000,  in  part  (1753).  Lambert,  Genus  Pinna,  I.  in  jmrt  (1803). 
Endlicher,  Synops.  Conif.  81,  in  part  (1847).  Parlatore,  D.  C.  Prodr.  XVI.  377,  in  part  (1868). 
Benthamand  Hooker,  Gen.  Plant.  III.  438  (1881).  Eichler  in  Engler  and  Prantl,  Nat.  Pfl. 
Fam.  70  (1887).     Masters  in  Journ.  Linn.  Soc.  XXX.  37  (1893). 

The  foliage  of  the  Pines  is  so  distinct  from  that  of  every  other 
genus  of  trees  that  the  circumscription  of  Pinus  is  one  of  the 
simplest ;  as  Dr.  Engelmann  remarked  long  ago,  "  nobody  fails  to 
recognise  the  species  belonging  to  it."  This  distinctness  is  owing 
to  the  peculiar  mode  of  production  of  the  foliage  leaves ;  they  are 
not  primary  leaves  in  the  ordinary  acceptation  of  the  term,  but 
secondary  leaves  borne  on  an  undeveloped  branchlet  surrounded  at 
the  base  by  bud-scales  which  form  the  "basal  sheath."*  Besides 
this  distinct  form  of  foliation,  there  is  an  homogeneity  of  structure  in 
the  reproductive  organs  of  all  the  species,  so  that  both  floral  and 
vegetative  characters  unite  to  establish    the  genus   firmly. 

The  Pines  are  trees,  often  of  large  size;  shrubs  only  under  the 
severe  climatic  conditions  of  high  altitudes  and  high  latitudes.  In 
warm  and  even  in  temperate  climates  the  larger  Pines  grow  rapidly 
for  the  first  thirty  to  fifty  years,  and  during  that  period  the 
proportion  of  sapwood  to  heartwood  is  greater  than  in  any  other 
coniferous  trees,  and  it  is  often  strongly  impregnated  with  resin.  At 
and  near  the  extreme  vertical  limit  the  growth  of  tlie  alpine  specijes 
is  extremely  slow  throughout  life ;  and  even  when  transplanted  in 
lower  altitudes,  with  a  higher  annual  temperature,  their  growth  is 
not   only  not    accelerated    Init    they  soon    perish    under  its    stimulus. 

*  See  page  24  ;  also  Engelmann,  Revision  of  the  Genus  Pinus  in  Transactions  of  the 
Academy  of  Science  of  St.  Louis,  U.S.A.  IV.  4  ;  and  Masters  in  Journal  of  the  Linnean 
Society,  XXVII.  267. 
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In     respect    of    branching,    the    Pines    conform    to    the    general    law 

observed   throughout   the   Abietineie. 

Tlie  primary  brandies  are  produced  in  pseu do- whorls,  tlie  lowermost  of 
which,  even  when  the  trees  are  standing  alone,  are  gradually  cast  off  with 
advancjing  age ;  when  the  trunk  ceases  to  ascend  there  is  usually  an 
irregidar  development  of  the  topmost  branches.  The  branchlets  are 
wliorled  and  always  continue  upturned  during  their  development,  after 
w^hich  they  gradually  assume  a  horizontal  position.  The  foliage  leaves 
are  mostly  produced  in  definite  numbers ;  fascicles  of  two,  tlu-ee  and  five 
are  most  common,  but  in  Pinits  monophyUa  the  leaves  are  mostly  solitary 
and  terete ;  in  P.  mitis^  P.  remhroides  and  one  or  two  others,  fascicles 
of  two  and  three  occur  regularly,  and  in  P.  Parrya7ia  fascicles  of  four 
are  most  frequent.  The  shape  of  the  leaves  is  determined  by  the  number 
in  eacli  fiiscicle ;  wliere  there  are  two  they  are  semi-terete  or  plano- 
convex ;  where  there  are  three,  the  ventral  (inner)  side  is  usually  sliarply 
keeled  and  the  dorsal  (outer)  side  convex  or  nearly  fiat;  and  where  there 
are  five  they  are  regidarly  triangular  in  section.  The  stomata  are  mostly 
disposed  in  longitudinal  rows  indicated  by  wliite  lines  and  usually  on  the 
inner  or  flat  sides,  but  in  P,  Pinaster  and  its  allies  they  occur  on  both 
surfaces.  The  persistence  of  tlie  leaves  varies  in  the  different  species 
from  two  to  twenty  years. 

The   following   diagnosis   of   the  flowers   and   fruits   is  abridged  from 

Engelmann's  Revision  of  the  "  Genus  Pinus." 

Flowers  monoecious  on  different  branches.  8taminate  flowers  either 
crowded  together  into  a  kind  of  capitulum  (head)  or  elongated  into  a 
spike,  cylindric  or  oval-cylindric,  surrounded  at  the  base  by  few  or  many 
(three — fifteen)  involucral  bracts.  Anthers  with  an  orbicular  or  sub- 
orbicular  connective  bearing  two  anther  cells. 

Ovidiferous  flowers  sul>-terminal,  sul)-sessile  or  pedunculate,  solitiiry  or 
in  clusters  of  two — five  or  more,  composed  of  numerous  scales  of  a  two- 
fold structure,  the  sporophyll  (seed-scale)  and  bract,  the  former  bearing 
two  jiendulous  ovules  on  the  lower  part  of  the  inner  face  and  the  latter 
concealed  and  disappearing  in  the  ripe  cone. 

Cones  maturing  at  the  em  I  of  the  second,  rarely  in  the  third  season, 
pendulous  in  some  species,  horizontal  or  erect  in  others ;  in  shape  conical, 
sub-globose  or  cylindric,  often  more  or  less  obli(pie  so  that  the  scales 
become  unequal.  Scales  at  first  closely  imbricated,  the  exjjosed  ^mrt 
more  or  less  thickened  (apophysis)  and  terminating  in  a  blunt  \m\\i  or 
rhomboidal  swelling  armed  with  a  weak  or  strong  prickle.  Seeds  ol)ovate 
or  more  or  less  triangular  and  compressed,  winged,  the  wing  sometimes 
reduced  to  a  narrow  rim. 

In  most  species  the  cones  open  their  scales  soon  after  maturity,  drop 
their  seeds  and  then  fall  off;  in  others  the  open  cones  remain  on  the 
trees  for  years  after  shedding  their  seeds,  as  in  Pinus  Sahiniana ;  whilst  in 
other's  belonging  to  the  Pimister  and  Tcnedae  sections,  the  cones  remain 
closed  on  the  trees  for  an  indefinite  })eriod  until  opened  by  the  heat 
of   a  forest  fire  or   an   exce])tionally  hot   season. 

The  gi'ouping  of  the  species  of  Pinus  into  sections  is  not  free  from 

difficulty.     The  older  botanists  used  the  number  of  leaves   in   a   bundle 

as   marks   of   sectional    divisions,  and    neglecting    all    other    characters 

divided  the  Pines  into  three  sections,  the   two-leaved,  three-leaved  and 
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five-leaved,  thus  leaving  the  position  of  the  subsequently  discovered 
species  P.  vxmiophylla  (one-leaved),  P.  PaTryana  (four-leaved),  P.  cemhi-oid^Sy, 
P,  Elliott  a  and  others  (two — three  leaved)  ambiguous.  Cognisance  has 
since  been  taken  of  other  characters  in  connection  with  those  of  the 
leaves,  and  among  the  most  useful  of  these  for  classificatory  purposes 
are  the  form  of  the  cone  scales,  the  seeds  and  the  anatomical  structure 
of  the  leaves,  especially  the  position  and  number  of  the  resin  canals. 
Combining  these  and  some  subordinate  characters,  the  lat^ 
Dr.  Engelmann  of  St.  Louis,  U.S.A.,  elaborated  the  most  scientific 
sectional  arrangement  of  the  Pines  that  has  yet  been  published,*  and 
which  in  a  more  or  less  modified  form  is  adopted  by  recent  authoi-s. 
In  a  practical  sense  Dr.  Engelmann's  sections  have  the  disadvantage  of 
occasionally  grouping  together  trees  of  very  different  habit  and  aspect 
on  account  of  the  greater  value  set  upon  the  anatomical  characters  of 
the  leaves,  and  which  can  be  ascertained  only  with  the  aid  of  the 
microscope. 

The  following  sectional  aiTangement  of  species  cultivated  in  Great 
Britain  is  framed  in  respect  of  the  leaves  and  cones  only  which  are 
for  the  most  part  easily  accessible,  and  it  may  thence  serve  for 
practical  use.f 

Strobi.  Leavers  iu  l)undl(\^  of  fivci.  .  Couc\s  peiululous,  much  longer 
than  broad ;  scales  relatively  thiu  and  terminating  in  a  blunt  point. 
Seeds  prominently  winged : 

AyacaJmite,  ej-ceha,  Laml*erfiana,  moiiticoJay  pentaphylla,  Peuli€y  Strolnu*^ 
Cembr^e.     leaves   in   bundles   of   five.     Cones   erect   or   horizontal,   not 
much  longer  than  ])road  ;   scales  with  or  without  a  thickened  apophysis. 
Seeds   large   and   obscurely   winged : 

Allncaulitt,    Balfouriana,    Cemhraj  flexilis,   Iioraieimsy  parvijiora. 
Edules.        Leaves     in     bundles     of     one — five.        Cones    sul>terminal, 
globose,    the    central    scales    only    fertile,    thickened,    ^^•ith    a    prominent 
and   anned   apophysis.     Seeds   large   witli  nidimentary   wings : 
CemhroidpSy   eduJis,    monophyfta,   Pan-yana. 

Tjedm.  Leaves  in  Inuidles  of  three.  Cones  su]>termin.al  or  lateral, 
ovoid,  occasionally  elongated ;  scales  much  thickened,  the  aiK)physis 
often  with   a  stout   armed   umbo.     Seeds    prominently    winged : 

Buntjeanaf  Coufteri,  GprarfUana,  paltLstru,  patula,  ponderom,  radicUay 
ritjidOf    Salnniaruiy    Tmfa,   tulterculata. 

Pinaster.      Leaves    in    bundl(\s    of    two.      Cones    lateral    and    mostly 
persistent,     often     large     and     clustered ;     scales     much     thickened,     tht^ 
apophysis  l>hnit  or  armed  with  a  sharp  spine.     Seed  wings  varial^le  : 
Co7ifo7ia,    luifiy,    niurirata,    Pincuite)\   innviens,   pmea,  pyrenaira, 
Sylvestres.       Leaves    in    Imiulles    of    two.      Cones    sub-terminal    and , 
mostly    falling    off,     ovoid-conic    and    relatively     small ;     scales     slightly 

*  Revision  of  the  Genus  Pinus  in  the  Transactions  of  the  Academy  of  Science  of 
St.  Louis,  Vol.  IV.  (1880). 

t  Several  of  the  Mexican  Pines  with  leaves  in  bundles  of  five,  of  which  the  l)est  known 
in  this  country  is  Pinus  MoiUeztnnaSf  cannot  l)e  included  in  eithei-  of  the  sections  Sthobi 
or  Cembras  in  consequence  of  the  scales  of  their  cones  having  a  distinct  ajwphysis  with  a 
central  umho  ;  they  thence  come  under  the  section  P»*'udo-Strohus  of  Endlicher. 
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tliickoiKMl   with   ap()})liysis   unarmed   or   with   (leciduous    prickles.       Seeds 
small   with   elongated   wings : 

Banlcsiana,  deneiflora,  halepeims,  iiwpi?,  Laririo,  montana,  resi7wsa, 
xt/Ivesfriif,    Tliunhergii. 

Upwards  of  seventy  species  of  Pinus  are  distinguished  by  botanists; 
they  are  spread  over  the  northern  hemispliere  from  the  limits  of 
iirborescent  vegetation  in  the  arctic  and  sub-arctic  regions  to  beyond 
the  northern  Tropic.  Of  these  seventy  species,  twenty-four  are  endemic 
in  the  eastern,  and  the  remainder  in  the  western  continent.  On 
the  eastern  continent,  with  the  exception  of  Fimis  syhestris  which 
is  spread  over  the  great  plains  of  Europe  and  northern  Asia,  the 
Pines  mostly  follow  the  great  mountain  ranges,  in  places  forming 
forests  of  considerable  extent,  covering  rocky  slopes  unsuitable  for 
tillage  and  occasionally  ascending  to  the  timber  line.  Two  outlying 
species  occur  within  the  eastern  tropics :  P.  MerkuMi  in  Sumatra 
and  the  Malay  peninsula,  and  P.  insula ris  in  the  Philippine  Islands  ; 
and  a  third  (P.  canarivnsvi)  is  confined  to  the  Canary  Islands.  In 
North  America  the  Pines  also  follow  the  great  mountain  chains,  in 
places  forming  forests  of  immense  extent ;  but  they  likewise  spread  into 
the  plains  except  in  the  prairie  region  of  the  central  Mississippi 
and  the  elevated  plains  east  of  the  Rocky  Mountains.  The  high 
plateau  and  mountains  of  central  Mexico  are  covered  with  Pine 
forests  where  twelve  or  fourteen  species  have  their  home  and  one 
more   inhabits   the   West   India   Islands. 

The  existing  Pines  are  the  descendants  of  former  races,  traces  of 
whose  ancestral  forms  first  aj)pear  in  the  Jurassic  system  ;  the  oldest 
discovered  Pines  belong  to  the  Strobus  section  in  which  the  scales 
have  no  apical  thickening.  In  Tertiary  times  Pines  became  very 
abundant,  and  in  the  Miocene  Age  species  with  two,  three  and  five 
le.'ives  in  a  bundle  were  common  in  Europe,  including  Great  Britain.* 
The  economic  value  of  the  Pines  is  very  great.  Many  species, 
especially  Pimm  sylreatHs,  P.  Strobus,  P.  jxrnderot^a,  P.  mo7ificola,  afford 
timber  of  the  highest  importance  in  constructive  work,  and  Pine  timber 
is  the  staple  article  of  commerce  with  many  ports  of  northern  Europe 
and  British  North  America.  The  resinous  secretions  of  several  species, 
notably  P.  palmtria,  P.  Pinaster  and  P.  lomjifolia,  are  very  abundant, 
from  which  turpentine,  resin  cand  tar  are  obtained  in  immense  (quantities. 
\\\  arboriculture,  as  landscape  planthig,  some  of  the  most  ornamental 
and  picturesque  of  trees  are  to  Ije  found  among  the  Pines,  whilst 
other  sj^ecies  are  greatly  valued  for  afforesting  waste  lands,  for  forming 
screens  for  shelter,  etc. 

The  name  Pinns  is  adopted  from  classical  authors,  by  whom  it  was 
applied  indiscriminately  to  the  species  inhabiting  the  Mediterranean 
region.  In  modern  times,  as  shown  in  our  Botanical  Retrospect,  it 
has  been  understood  by  different  authors  iji  widely  different  senses, 
before  the  present  very  natural  circumscription  of  the  genus  became 
generally  adopted. 

*  Fossil  Botany,  by  Solms-Laubach,  Gamsey's  Translation,  p.  57. 
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Pinus  albicaulis. 

A  tree  of  variable  height,  usually  20 — 30,  rarely  60  feet  high, 
with  a  trunk  2 — 4  feet  in  diameter  ;  at  high  altitudes  reduced  to  a 
low  shrub  with  spreading  stems.  Bark  thin,  broken  by  narrow  fissures 
into  light  brown  or  creamy  white  scales.  Branchlets  stoutish,  reddish 
brown.  Buds  broadly  ovate,  acute,  with  chestnutrbrown  perulae  loosely 
imbricjited.  Leaves  quinate  (in  fives),  persistent  five — eight  years,  stout, 
rigitl,  slightly  incurved,  1*5 — 3  inches  long,  dark  green.  Staininate 
flowers  in  short  spikes,  oval,  with  scarlet  anthers  and  surrounded  at 
the  base  by  eighth — nine  involucral  bracts.  Cones  sessile,  ovoid  or 
sub-globose,  1*5 — 3  inches,  with  much  thickened,  gradually  pointed  scaler 
the  exiK)sed  portion  contracted  on  both  sides  to  a  sharp  edge,  and 
bearing  a  stout,  nearly  triangular,  incurved  tip.  Seeds  nearly 
0*5  inch  long,  with  very  narrow,  thin  wings. —  Sargent,  Silva  of 
Ncrrth  Ammca,    XI.  39,  t.  548. 

Pinus  albicaulLs,  Engelmann  in  Trans.  Acad.  Sc.  St.  Louis.  II.  209  (1863). 
Lawson,  Pinet.  Brit.  I.  1,  with  figs.  Hooker  fil  in  Card.  Chron.  XXIV.  (1885), 
p.  9,  with  fig.  Beissner,  Nadelholzk.  274.  Macoun,  Cat.  Canad.  Plants,  465. 
Masters  in  Joum.  R.  Hort.  Soc.  XIV.  225. 

P.  flexiUs  var.  albicauUs,  Engelmann  in  Brewer  and  Watson's  Bot.  Califor.  II.  124. 

All  alpine  tree  spread  over  the  high  mountains  of  north-west 
America  at  altitudes  ranging  from  5,000  to  12,000  feet,  growing  on 
the  most  exposed  ridges  where  it  forms  the  timber  line  on  many 
of  them.  It  is  abundant  on  the  mountains  of  southern  British 
Columbia,  whence  it  spreads  southwards  into  the  United  States  along 
the  Rocky  Mountains  to  Wyoming,  and  along  the  Cascade  mountains 
of  Washington  and  Oregon  into  California,  reaching  its  southern 
limit  on  the  San  Bernardino  mountains. 

Pinutf  albicaulis  affortls  a  remarkable  insttmce  of  endurance  and 
tenacity  of  life  under  exceptionally  severe  conditions,  and  in  places 
where  probably  no  other  vegetation  could  exist.  On  bleak  and  lofty 
ridges,  and  in  wind-swept  passes  battling  with  perpetual  snows,  its 
trunk  is  stunted,  and  its  branches  gnarled  ;  it  is  also  exposed  in 
places  to  fierce  winds  tliickly  charged  with  sand,  which  denude  the 
trunk  of  its  bark  and  erode  and  furrow  its  hard  wood.  Under  these 
adverse  influences  the  trees  sometimes  V)ecome  flat-topped,  luid  so  close- 
roofed  with  condensed  branchlets  and  foliage  that  one  may  walk  safely 
on  them.  The  short,  thick  stems  of  some  of  these  trees  are  i)rol>ably 
over  five  hundred  years   old.* 

The  species  was  discovered  in  1851  on  the  mountains  of  Nia-th 
Oregon  by  Jeffrey  the  collector  of  the  Scottish  Oregon  Association  and 
introduced  by  him  ;  but  the  unsuitableness  of  the  British  climate  for 
it  has  long  since  been  proved,  and  very  few  plants  of  it  are  to  hi 
seen  in  this  country.  Its  place  is  better  filled  by  its  nearest  affinity 
Pintis  Jiexilis  from  which  it  differe  chiefly  in  its  paler  bark  and  smaller 
globose  cones,  the  scales  of  which  are  much  more  thickened  and 
terminate    in   a   short   incurved   tip. 

*  Lemmon,  North-west  American  Cone  Bwirere,  25. 
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Pinus   Ayacahuite. 

A  lofty  tree,  attaining  a  height  of  100  feet  on  the  mountains  of 
Oaxaca  with  a  trunk  3 — 4  feet  in  diameter,  and  much  resembling 
Pinus  Strobus  in  habit  and  aspect.  In  Great  Britain  the  young  trees 
are  not  imlike  P.  excelsa,  the  primary  branches  spreading  and  more  or 
less  upturned  at  the  extremity.  Branchlets  with  pale  orange-brown 
bark,  the  herbaceous  shoots  devoid  of  leaves  at  the  base  and  covered 
with  a  ferrugineous  pubescence  which  soon  disappears.  Buds  conic, 
acute,  chestnut-brown  witli  narrowly  lanceolate,  acuminate  perulae  which 
are  afterwards  reflexed  and  fall  oif.  Leaves  quinate,  persistent  about 
three  years,  filiform  with  scaberulous  margins,  3*5 — 6  inches  long, 
bright  green  on  the  convex  side,  with  three — five  silver-grey 
stomatiferous  lines  on  the  flat  sides ;  basal  sheath  about  an  inch  long, 
deciduous.  Stamina te  flowers  not  seen.  Cones  solitary  or  in  clusters 
of  twos  and  threes,  sub-cylindric,  gradually  tapering  to  an  obtuse  point, 
9 — 12  inches  long.  Scales  elliptic-ol)long,  2  inches  long  and  1 
inch  broad  with  a  reflexed  thickened  tip,  the  exposed  apical  part 
strongly  striated  longitudinally.  Seeds  ovoid,  compressed,  about  0*5 
inch  long,  furnished  with  a  pale  testaceous  obliquely  truncate  wing 
about   an   inch   long.* 

Pinus  Ayacahuite.    Ehrenberg    ex    Sclilechtendal   iu    Linnaea,    XII.    492   (1838). 

Endlicher,    Synops.    Conif.    149    (1847).       Canifere,    Traite    Conif.    ed.    II.    402. 

•Parlatore,  D.  C.  Prodr.  XVI.  406.     Gordon,  Pinet.  ed.  II.  292.     Masters  in  Gard. 

Chron.   XVIII.   (1882),  p.  492,   with  fig.  ;    and  Journ.    R.    Hort.   Soc.   XIV.  225. 

Lawson,  Pinet.  Brit.  L.  9,  t.  2. 

P.    Loudoniana,  Goi-don,  Pinet.  ed.  II.  311. 

P.  Don  Pedri,  and  others,  Roezl. 

Mexican  vernacular,  Ayacahuite. 

Pinus  Ayacahuite    is    the    common   White   Pine    of    Mexico  ;     it   is 

spread   over    the    country   from   Oaxaca    northwards   to,    and   probably 

beyond     the     United     States     frontier     line,     and     southwards     into 

Guatemala,     always     at     a     considerable     elevation.       On     the    high 

mountain    slopes    of    northern    Mexico    it    forms    in    places    extensive 

forests,  and   supplies   the   most   useful   timl)er   of   the   region.      It   was 

first  detected   by   Ehrenberg,  in    18."^6,   in   southern   Mexico,   and   three 

years   later   by   Hartweg   on   the   mountains   of   Santa   Maria  near   the 

town   of   Quezaltemango   in    Guatemala,   where   he    obtained    a    supply 

of   ripe    cones   which    he    forwarded    to    the    Horiicultural    Society   of 

London.     Plants  raised  from  the  seeds  of  these  cones  were  subsequently 

distributed  among  the  Fellows  of  the  Society.f 

Pirius  Ayacahuite  has  been  a  denizen  of  this  coinitry  for  more  than  half 
a  century,  and  although  the  plants  originally  distributed  by  the 
Horticultural  Society  of  London  have  ])e(Mi  decimated  by  the  recurrence 
of  exceptionally  severe  winters,  cone-l)earing  trees  presumably  of 
Hartwegian  origin  are  still  standing  in  the  Pinetum  at  Bicton ;  at 
St.  Austell  in  Cornwall ;  at  AVestonbirt  in  Gloucestershire ;  in  the 
nursery    of   Messrs.    Paul   and   Son   at   Cheshunt,    and    probably   in   other 

*  Materials     for    description     communicated     by    Captain     Holfoi-d     from     W^estonbirt, 
Gloucestershire. 

t  Transactions  of  Horticultural  Society  of  London,  vol.  III.  scr.  II.  p.  136. 


Pinuii   Aywahuite   at   Wostonbirt,    Gloncestersliire. 
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places.  Y(niiiger  tre«'s  in  vi<(oroiis  liealth  are  also  growing  in  tlie 
grounds  of  Col.  Bowdler  at  Camberley  in  Sunvy  ;  at  Batsford,  near 
8tratfor<l-on-Avon ;  at  Castlewcllan,  Co.  Down,  Ireland;  and  in  the 
Koyal  Botanic  Gardens  at  (41asnevin.  All  these  afibrd  evidence  of  its 
adaptability  for  the  British  climate  imder  certain^  conditions,  and  as  it  is 
one  of  the  most  graceful  of  l^ines  for  the  decoration  of  the  lawn,  it  may 
l)e    planted  for  that  purpose  where    the  situation  is    well    sheltered. 

(Jlosely  allied  to  Pinua  Ayarcilmite  and  aj)i)arently  only  a  geographical 
modification  of  it  is  the  White  Pine  of  southern  Arizona,  figiu'ed  and 
<lescribed  in  Professor  Sargent's  "Silva  of  North  America,"  XI.  33, 
tt.  i)44,   545,    from    which    the    following   i)articulars   are    ttiken. 

Pinus  strobiformis. 

Eiigelnmim  in  Bot.  Append.  102  toWislizenus,  "Tour  in  Xortliern  Mexico."  Caniere 
in  Van  Hontte's  Flore  des  Serres,  IX.  201.     P.  reflexa,  Engelmann  in  Bot.  Gaz.  VII.  4. 

Finns  iifrohifonnia  is  sparingly  scattered  over  the  rocky  ridges  of 
the  Santii  Rita,  Chiricahua  and  other  mountiiins  of  southern  Arizona 
at  elevations  of  from  6,000  to  8,000  feet.  It  w^as  discovered  hy 
Dr.  Wislizenus,  in  Chihuahua  in  northern  Mexico,  in  1846.  It  differs 
from  P.  Aycu'Cihuife  chiefly  in  its  smaller  dimensions,  due  to  the  drier 
climate  of  the  region  it  inhabits  ;  also  in  its  short,  slender,  often 
pendulous  bmnchlets  and  in  its  smaller  ccmes. 
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Pinus  Balfouriana. 

"A    tree  usually  30 — 40    feet  in  height  with   a  short    trunk    1 — 2  feet 
in  diameter,  Init   occasionally  much  higher  with   a    tall,  straight,    tapering 

stem  5  feet  in  diameter;  at  high  elevations 
reduced  to  a  low  shruh  with  gnarled  semi- 
prostrate  stems."  Bark  of  young  trees  thin,  white, 
smooth  ;  of  old  trees  thicker,  red-brown  and 
much  fissured.  Branches  short,  stout,  and 
spreiiding  horizontidly  or  upturned  at  the  apical 
end  ;  in  ol<l  age  irregular  in  length  and 
direction,  an<l  often  contorted.  Branchlets  in 
whorls  of  three  —  live,  stoutish,  covered  w^ith 
reddish  brown,  oblicpiely  furrowed  bark  that  is 
almost  concealed  by  tli(»  close-set  foliage.  Buds 
ovoi<l-conic,  acute,  0"5  —  0*75  inch  long,  with 
narrowly  lanceolate,  aciunuiate  pale  chestnut-brown 
perulae  often  coated  with  pale  limpid  resin. 
Leaves  quinate,  persistent  several  years,  crowded, 
incurved,  and  pressed  ag*ainst  tlie  branchlets, 
triquetral,  with  entire  margins,  1 — 1*5  inch  long, 
dark  green  on  the  outer  convex  side,  marked 
with  silver-grey  stomatiferous  lines  on  the  two 
inner  faces  ;  basal  sheath  fibout  one-eighth  of 
an  inch  long,  and  soon  falling  off.  Staminate 
flowers  ellipsoid,  about  0*5  inch  long,  in  short 
crowded  spikes,  with  orange-brown  anthers  and 
Fig.- 01.    Branchiet  rwiucNi  and       surrounded    at    the    base     by    live     ovtite,    acute, 

leaws  nat.  size  of  I'iiuis  •         i  i    i         i  /-i  i  i.  t       ■        x   i 

lii'ifnurwan.  involucral  bracts.     C  ernes  sur)-erect    or   horizonttil, 
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sulM'ylindric,  slightly  tapering,  3 '5 — 5  inches  long,  composed  of  narrtiw 
elongated  scales  with  a  rhomboidal  apophysis  transversely  keeled  aii<l 
terminating  in  an  awn-like  prickle. 

Pinus  Balfouriana,  Miirrav,  Oregon  Exped.  I.  t.  3,  fig.  1  (1853) ;  and  in  Gard. 
Chron.  V.  (1876),  p.  332,  with  fig.  Carrifere,  Traite  Conif.  ed.  II.  425.  Gordon, 
Pinet.  ed.  II.  293.  Engelmann  in  Brewer  and  Watson's  Bot.  Califor.  II.  125. 
Lawson,  Pinet.  Brit.  I.  11,  with  figs.  Beissuer,  Nadelholzk.  272.  Masters  iii 
Jouni.  R.  Hort.   Soc.  XIV.   225.     Sargent,  Silva  N.  Amer.  XI.  59,  t.  553. 

P.  aristata,  Engelmann  in  Trans.  St.  Louis  Acad.  II.  205  t.  506  (1863). 
Carrifere,  Traite  Conif.  ed.  II.  424.  Parlatore,  D.  C.  Prodr.  XVI.  400.  Lawson, 
Pinet.  Brit.  I.  5,  with  figs.  Gordon,  Pinet.  ed.  II.  291.  Sargent,  Silva  N.  Anier. 
XI.  63,  t.  554. 

P.  Balfouriana  var.  aristata,  Engelmann  in  Brewer  and  Watson's  Bot.  Califor.  II. 
125.     Beissner,  Nadelholzk.  273.     Masters  in  Joum.  R.  Hort.  Soc.  XIV.  225. 

Eng.  Professor  Balfour's  Pine,  Awncd  Pine.  Amer.  Foxtail  Pine.  Germ. 
Fuchsschwanzkiefer. 

The  habitat  of  this  singular  Pine  may  be  stated  in  general  terms 
to  be  included  within  the  region  lying  between  the  Sierra  Nevada 
of  California  and  the  outer  or  eastern  range  of  the  Rocky  Mountains 
of  Colorado,  and  between  the  35th  and  40th  parallels  of  north 
latitude.  It  is  essentially  an  alpine  species,  and  always  occurs  on 
rocky  slopes  and  ridges  at  elevations  varying  from  5,000  to  12,000  feet, 
but  nowhere  very  abundant  except  on  Mount  Whitney  in  south 
California,  where  it  forms  extensive  groves  associated  below  with 
Pinus  contoi'ta,  and  above  with  P.  rrumticola. 

Pinus  BaJfounana  was  originally  discovered  in  1852  on  Scott  Mountain, 
in  California,  by  Jeffrey,  who  forwarded  a  few  seeds  to  the  Scottish 
Oregon  Association.  This,  the  typical  form,  was  named  in  compliment 
to  the  late  John  Hutton  Balfour,  Professor  of  Botany  m  the  University 
of  Edinburgh.  In  1861  it  was  discovered  on  Pike's  Peiik  in  Colomdo 
by  Dr.  Parry,  and  to  his  discovery  Engelmann  gave  the  name  Pinits 
a)'istafa,  in  reference  to  the  ])ri8tle-like  awns  on  the  scales  of  the 
cone.  Seeds  were  subsecpiently  introduced  from  this  locality  into 
Great  Britain.  In  this  country  both  the  Californian  and  Colomdo 
forms  are  quite  rare,  and  very  few  have  attained  a  considemble  size. 
Although  the  growth  of  P.  BalfouHatia  is  very  slow,  the  leader  shoot 
rarely  increasing  more  than  six  inches  in  one  season,  it  is  so  distinct  from 
every  other  Pine  in  its  snake-like  branches  clothed  with  appressed  persistent 
foliage,  the  terminal  shoots  of  which  have  a  fancied  resemblance  to  a 
fox's    brush,    as    scarcely   to   merit   the   neglect   it   has   hitherto   received. 

Professor  Sargent  has  described  and  figured  in  the  "Silva  of  North 
America "  the  Californian  and  Colorado  f(jrms  as  distinct  species.  That 
they  are  geographically  separated  by  the  arid  treeless  trjicts  of  western 
Nevada  is  indisputable?,  but  no  structural  differences  of  sufficient  value 
to  be  accepted  as  specifi(j  are  discernible  in  the  flowers  and  fruits. 
Engelmann,  the  author  of  the  species  aristata^  abandoned  it  in  his 
"  Revision  of  the  Genus  Pinus "  on  the  groinid  that  the  leaf  structure 
and  staminate  flowers  are  identical  witli  those  of  P.  Balfouriana  ; 
but  in  Brewer  an<l  Watson's  "  Botany  of  California "  gave  it  variettil 
rank,  distinguishing  it  from  the  type  by  "its  ovate  cones  with  thimier 
scales  and  longer  awn-like  prickles."  The  specimens  of  P.  Balfouriana 
and  P.  aristata  growing  in  (rreat  Britain  are  practically  identical  if  true 
to   their   respective   names. 
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Pinus   Banksiana. 

A  tree  of  variable  size  and  habit  according  to  the  locality  in  which 
it  is  growing,  from  a  straggling  slirub  3 — 5  feet  to  a  tiill  tree  60 — 70 
feet  high  with  a  trunk  2  feet  in  diameter  covered  with  dark  grey 
bark.  In  Great  Britain  a  slender  tree  26 — 30  feet  high,  the  trunk 
covered  with  light  greyish  brown  bark  fissured  into  irregular  thin 
plates.  Branches  horizontal,  ascending,  or  curved  downwards;  branchlets 
short,  slender,  and  often  curved;  buds  cylindric,  obtuse,  0*25  inch 
long,  light  brown  usually  covered  with  a  film  of  whitish  resin. 
Leaves  geminate  (in  twos),  regidarly  distributed  over  the  shoot, 
persistent  four — five  years,  semi-terete  with  a  mucronate  tip,  obscurely 
concave  on  the  inner  side,  more  or  less  twisted,  about  an  inch  long, 
with  a  short  lacerated  basal  sheath,  dull  dark  green.  Staminate 
flowers  in  dense  clusters,  sub-cylmdric,  about  0*5  inch  long,  yellowish 
brown.  Cones  ovoid-conic,  sessile,  erect,  incurved,  1'5 — 2  inches  long; 
scales  oblong-cuneato,  the  apical  thickening  rhomboidal  with  a  transverse 
ridge   and   small,  obtuse,    central   umbo. 

■  Pinus  Haukbiana,  Lambert,  Genus  Pinus,  I.  t.  3  (1803).  Loudon,  Arb.  et. 
Frut.  Brit.  IV.  2190,  with  figs.  Forbes,  Pinet  Woburn,  13,  t.  3.  Hooker,  W. 
Fl.  Bot  Ainer.  IL  161.  Carri^re,  Traits  Conif.  ed.  II.  485.  Hoopes,  Evergreens,  78. 
Gordon,  Pinet.  ed.  II.  230.  Beissner,  Nadelholzk.  218.  Macoun,  Cat.  Canad. 
Plants,  468.     Masters  in  Joum.  R.  Hort.  Soc.  XIV.  221.     And  many  othera. 

P.  ruiiestris,  Michaux,  Hist.  Arb.  Amer.  I.  49,  t.  2  (1810). 

P.  hudsonica,  Parlatoi-e,  D.  C.  Prodr.   XVI.  380  (1868). 

P.  divarieata,  Sargent,  Silva  N.  Amer.  XI.  147,  t.  588  (1897). 

Eng.  Sir  Joseph  Banks'  Pine.  Amer.  Scrub  Pine,  Grey  Pine,  Jack  Pine. 
Germ.  Strauchkiefer. 

Pinus   Banksiaim   is   distributed    over    an    immense    area    in    North 

America.      From  its   southern  limit  on   the   coast    of   Maine,   at  about 

4^°  N.  lat.,  it  spreads   northwards  into  Labrador  and  the  Barren  Lfinds 

of   Canada,   and   across   the   continent   in   a   north-westerly  direction  as 

far   as    the   eastern  slopes    of    the   Eocky   Mountains    and    northwards 

through   the   Mackenzie  valley   to   the   Arctic   Circle.      Tt   is   abundant 

in  the   barren   plains   of   Michigan,  growing   in   places  where   no   other 

tree  can  live ;   it  often   replaces   along  the  northern  States  and  adjacent 

parts    of     the    Dominion    the    more   valuable    Pines    that    have    been 

cleared   by   lumber-men   or   by   forest   fires.      The    kind    of    estimation 

in   which   it   is   held   in    America    finds    expression    in    the    vernacular 

names    given   to    it,   as   "Scrub   Pine,"   **Jack    Pine,"   etc.      The   wood 

is   used   for  little   else   than   fuel. 

Pinics  Ba7ikiiiana  is  worthless  for  the  British  Arboretum  as  it  soon 
becomes  unshapely  under  the  stimulus  of  the  milder  climate  of  this 
country,  and  it  is  but  rarely  seen  in  other  than  l)ot{uiic  gardens.  The 
date  of  its  introduction  luvs  not  been  recorded ;  but  Aiton  states  that 
it  was  in  cultivation  prior  to  1783.*  The  species  was  dedicated 
by  Mr.  Lambert  to  Sir  rfoseph  Banks,  than  whom  no  one  more  worthy 
to  be  held  in  remembrance  can  ])e  found  in  the  annals  of  British 
science. 

*  Hortus  Kewensis,  ed.  II.  Vol.  V.  p.  315. 
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JosiirH  Basks  (1743  —  1820)  vena  burn  in  London  and  vaa  udncated  lirst  at 
Harrow  mid  nfWrwai'ds  at  Eton,  whence  lie  proceeded  to  Christ  Cliureh  College, 
Oxford.  His  love  of  Botany  commenced  l)efoi'e  be  entered  the  Uiiivereitj,  whore 
it  liecanie  so  ;;reat  that  tinding  no  lectures  wcra  given  on  that  sahject,  he  applied 
t«  Dr.  Silithor|i,  the  botanical  professor,  for  jiemiissioii  to  procure  a  jjropcr  person 
to  instnict  liitn.  He  left  Oxfci-d  in  1763.  His  father  luiving  died  in  1761  Ue 
came  into  piMsessioti  of  liig  paternal  fortune  in  1704,  and  from  that  time  till  his 
deatli,  his  whole  time  and  means  were  well-nigli  devote  to  the  advancement  of 
science  In  17Sfl  he  made  a  voyage  to  Newfoundland  for  the  purpose  of  collecting 
plants,  retumiug  in  the  following  sunimer ;  and  in  1738  he  accompanied,  in  the 
CH|>aeity  of  aB8islant  naturalist,  Dr.  Snlander  being  the  princijial,  the  first  ei|)odition 
under  the  cuminand  of  Captain  Cook,  the  chief  objects  of  which  were  to  oliscrvc 
a  transit  of  Veiius  and  tu  discover  new  conntries.  After  leaving  Tahiti,  wherp  the 
transit  bad  been  Buccessfully  observed,  the  vessel,  a  bark  of  370  tons  called  the 
Eiidcavonr,  traversed  the  seas  snrronnding  New  Zealand  and  Australia,  returning  to 
England  in  1771  ;  Banks  and  Solander  were  theuca  tlie  first  botanists  who  l)ecame 
aci]uainted  with  tlie  remarkable  Allstraiian  Hera.  In  1772,  accomjHliied  by 
Or.  Solander,  he  made  a  scientilic  exi)edition  to  Iceland,  ;  passing  among  the 
Hebrides  on  their  return  they  were  induced  to  examine  them,  and  during  their 
inveatigatioii  they  came  upon  "the  liasaltjc  pillar  and  natural  cavems  of  Staffa  till 
then  unknown  to  natunilists.  In  1777  he  was  elected  President  of  ihe  Royal 
Society,  to  wliicii  by  much  exertion  he  procured  a  gi'eat  accession  of  men  of  rank 
and  talent.  In  17N1  he  was  created  a  baronet,  whicli  was  soon  after  followed  by  other 
honours.  All  the  voyages  of  discovery  made  under  the  auspices  of  the  Govemmant 
during  the  last  thirty  years  of  his  life  were  either  suggested  by  him  or  received 
his  approbation.  He  was  a  zealous  [>ronioter  of  the  Horticultural  Society  of  London 
fonn<red  in  1804.  and  took  a  leading  pai't  in  the  management  of  the  itoyal  Gardcna 
at  Kew.  During  his  forty-two  years'  tennre  of  the  Pi'esidency  of  the  Royal  Society, 
he  was  indefatigalile  as  an  officer  and  tmste-  "''  *'"■  !>"'"'■  m,.c^..™  t„  „i,:^). 
iiiHtilution.  in  addition  to  innumerable  othei 
.  library  and   foreifjii   correspondence. 
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Nothing  is  definitely  known  of  the  geographical  distrioution  of  this 
Pine  beyond  the  simple  fact  that  it  is  a  native  of  North  China 
between  Peking  and  the  Western  Hills,  "  one  of  the  coldest  and 
most  desolate-looking  districts  in  winter  which  an  inhabited  and 
cultivated  country  can  well  be,"  where  it  was  detected  by  Fortune,, 
by  whom  it  was  introduced  into  Great  Britain  about  the  year  1846 
or  a  little  later,  and  into  France  in  quantity  in  1860  by  M.  Simon, 
It  is  still  comparatively  rare  in  British  gardens  owing  to  the 
difficulty  of  procuring  seeds.  It  has  proved  quite  hardy,  and  its 
neat  habit  and  bright  green  foliage .  impart  to  it  a  very  ornamental 
and   distinct   appearance. 

Mr.  Fortune  gives  the  following  description  of  Pimis  Bumjeana  in 
Ms  "  Yedo  and  Peking "  : — "  Near  the  royal  tombstones  (at  Peking)  I 
observed  a  species  of  Pine  tree  having  a  peculiar  habit  and  most 
striking  appearance.  It  had  a  thick  trunk  which  rose  from  the  ground 
to  the  height  of  three  or  four  feet  only;  at  this  point  some  eight  or  ten 
branches  sprung  out,  not  branching  or  bending  in  the  usual  way,  but 
rising  perpendicularly  as  straight  as  a  Larch  to  a  height  of  80  or 
100  feet.  The  bark  of  the  main  stems  and  secondary  stems  was  of 
a  milky  white  colour,  peeling  off  like  that  of  the  Arbutus,  and  th& 
leaves,  which  were  chiefly  on  the  top  of  the  tree,  were  of  a  lighter 
green  than  those  of  the  common  Pine.  Altogether  this  tree  had  a 
very  curious  appearance,  very  symmetrical  in  fonn,  and  the  different 
specimens  which  evidently  occupied  the  most  honourable  places  in  the 
cemetery,  were  as  like  one  another  as  they  possibly  could  l)e.  In  all 
my  wanderings  in  India,  China  and  Japan,  I  had  never  seen  a  Pint^ 
tree  like  this  one.  What  could  it  be?  Was  it  new?  And  had  I 
at  last  found  something  to  reward  me  for  my  journey  to  the  far 
north?  I  went  up  to  the  spot  where  two  of  these  trees  were  standing 
like  sentinels,  one  on  each  side  of  a  grave.  They  were  l)oth  covered 
with  cones,  and  therefore  were  in  a  fit  state  for  a  critical  examination 
of  the  species.  But  although  almost  unknown  in  Europe,  the  species 
is  not  new.  It  proved  to  be  one  already  knowni  under  the  name  of 
Pinm  BuTujeana.^^ 

Pinvs  Bungeana  is  named  after  Alexander  von  Bunge,  a  Russian 
botanist  who  accompanied  Ledebour  in  his  travels  through  Sil)eria, 
and  who  was  afterwards  (1830)  sent  by  the  Russian  Government  as 
natiuralist  with  a  mission  to  Peking,  where  he  first  met  with  this  Pine 
and  many  other  plants  not  previously  known  to  Europeans.  He 
subsequently  (1836)  succeeded  Ledebour  as  Professor  of  Botiiny  and 
Director   of  the   Botanic   Garden   at   Dorpat. 

Pinus   Oembra. 

A  large  tree  of  variable  height  and  habit  according  to  altitude  and 
exposure,  at  its  greatest  development  on  the  Swiss  Alps  attaining  an 
average  height  of  60 — 70  feet,  individual  trees  occasionally  20  feet 
higher.  Primary  branches  spreading  but  turned  upwards  at  the  tij) ; 
in  some  localities,  as  on  the  Riffel])erg,  the  lowermost  branches  sometimes 
attaining   great  dimensions,  at  first  liorizontal  with  a  downward  cur\'ature 


318  PINUS     CEMBRA. 

« 

and    then   rising   parallel   in   direction   with   and   not   much   smaller   than 
the   main   trunk.     In  Great   Britain   rarely   exc^eeding   50  feet  high,   with 
a   broadly   columnar   or   elongated    conical    outline    till    the    top    Incomes 
enlarged   and   rounded   by   age.     Bark   of   trunk    greyish    brown,    usually 
fissured     into    numerous     thin     plates.       Branches    short,     horizontal     or 
tortuous,    the    lowermost    sometimes    ascending.       Branclilets    short    with 
pale   reddish   brown  bark,   the  herbaceous  shoots  pubescent.     Buds   conic, 
acute,    0*25 — 0*4  inch   long,  pale  reddish  brown ;  iKirulae  linear-lanceolat'e, 
acuminate,    fringed     with     whitish     hairs.      Leaves     quinate     (m     fives), 
persistent   four — tive   years,    triquetral    with   a   rather   prominent   keel    on 
the    inner,    convex    on    the   oi^Mf-  s^^^>    minutely   serrulate   at   the   edge, 
3*5 — 4*5   inches   long,    dar^^cjjitfii   with   white   stomatiferous   lines;   basal 
sheath   short  and  deciduous,     btitminate  flowers  in  dense  heiids,  cylindric, 
obtuse,    about   0*75    inch   long,   brownish  red,   surrounded  at  the  base   by 
six — eight      involucral      bracts;     connective     of     anther      reniform      ajid 
sharply   crenulate.     Cones   erect,    ovoid,    obtuse,    2*5 — 3   inches   long    and 
2     inches    in    diameter,     purplish    violet    during    growth,    brown     when 
mature ;    scales    sub-orbicular,    the    exposed    j)art     slightly     convex     and 
terminating    in    an    obtuse    umlx).        Seeds    obovoid,    compressed,    about 
0*5    inch   long   with   a   hard   testa   and   rudimentary    wing. 

Piniis  Oembra,  LinnjBus,  Sp.  Plant.  II.  1000  (1753).  Miller,  Diet.  ed.  VIII. 
No.  6  (1768).  Pallas,  Fl.  Ross.  I.  3,  t.*  2  (1784).  Lambert,  Geniis  Pinus,  I. 
tt.  23,  24  (1803).  Loudon,  Arb.  et  Frut  Brit.  IV.  2274,  with  figs.  Forbes, 
Pinet.  Wobum,  69,  t.  27.  Link  in  Linnaea,  XV.  513.  Endlicher,  Svnops  Conif.  141. 
Carri^re,  Traite  Conif.  ed.  II.  386.  Parlatore,  D.  C.  Prodr.  xVl.  402.  Lawscu, 
Pinet.  Brit.  I.  17,  t.  3,  with  figs.  Willkomm,  Forstl  Fl.  ed.  II.  169.  Beissner, 
Nadelholzk.  276,  with  figs.  Masters  in  Joum.  R.  Hort.  See.  XIV.  226.  And 
many  others. 

Eng.  Cembra  Pine,  Swiss  Stone  Pine.  Fr.  Cembrot,  Tinier.  Swiss,  Alvier, 
AroUe,  AroUa.     Germ.  Ziirbelkiefer,  Arve.  Zirme.     Ital.  Pino  Zimbro. 

var— pumila. 

A  dwarf  stunted  bush  2 — 6  feet  high  with  greatly  elongated  branches, 
and  thence  assuming  a  creeping  habit.  Leaves  crowded,  1 — 2  inches 
long,  silvery  grey,  pale  green  on  the  convex  side.  Cones  much  smaller 
than   in   the   type,  about  1*5  inch  long. 

P.  Cembra  pumila,  Pallas,  Fl.  Ross.  I.  5,  t.  2.  Parlatore,  D.  C.  -Prodr.  XVI. 
403.  And  others.  P.  Cembra  py^tea,  Loudon,  Arb.  et  Frut.  Brit.  IV.  2276. 
P.  pumila,  Mayr,  Abiet.  des  Jajmnischen  Reiches.  80.  P.  Mand&churica,  Lawson, 
Pinet.  Brit.   I.  61. 

var.  — sibirica. 

Distinguished  in  (rerman  gardens  from  the  Swiss  type  by  its  more 
vigorous  growth,  its  more  slender  habit,  shorter  leaves,  longer  cylindric 
cones,  and  larger  seeds. 

P.  Cembi-a  sibirica,  Loudon,  Arb.  et  Frut.  Brit.  IV.  2275.  Beissner,  Nadelholzk. 
279.     P.  Cembra  Mandscliurica,  Caniere,  Traits  Conif.  ed.  II.  390  (not  Regel). 

The  geographical  distribution  of  Finus  Cembra  is  very  extensive  ; 
in  northern  Asia  it  is  said  to  spread  from  the  Ural  mountains  to 
Kamtschatka,  having  its  northern  limit  near  the  Arctic  Circle  and 
its  southern  the  Altai  mountains  ;  throughout  this  vast  region  it  is 
a  tree  both  of  the  plains  and  mountains,  in  places  ascending  to 
2,500 — 3,000  feet.  In  Europe  it  grows  spontaneously  only  on  the 
Carpathian     mountains     and    the    Alps  ;     on    the    former,    where    its 


Pinut  Ceiubra  in  the  valley  of  Ttirtmann. 
(From  the  Oardcaeni'  Ckrmkle.) 
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distribution  is  much  restricted,  its  vertical  range  is  from  3,500  to 
5,000  feet,  and  on  the  latter,  from  4,000  to  6,000  feet  above  sea- 
level  ;  its  western  limit  is  on  the  Vosges  of  Dauphine  in  France, 
where   it    is   quite  rare. 

In    the   valleys  of  the   higher   Alps   Phius    Cemhra   was    formerly    verj' 
abundant,    but    it    is   yearly    decreasing   and    l^eeoming    more    and     more 
rare  ;     it    is    now     seldom    seen    in     forests  ;    it     is    even    mre     to    sc*e 
well-shaped   inclivid\ial    trees.       Being     the     only    tree     capable    of    living 
at   so   high    an    elevation,    tlie   heitlsmen  have    no   other  lire  wood,   and  in 
order      to    ext^md    the     pasturage    for    their    milk    industry   they    have 
destroyed    whole     foi-ests,    and    young     trec^s    when    they    spring   u])    are 
eaten  by   sheej)    and    goat^.       In     several   of    the    cantons,    the    Cend)ra 
forests   have    already   disapi)eanHl,    whilst   in    others   the   govennnent    has 
been   obligetl    to   take    steps  to   prevent   their   totiil   destruction.       In  the 
Xal    Ai*ola,    on     the    Riffellxn-g,    and    in    other    parts   of    the    canton    of 
A'alais,    fine    old    trees     an*     still     numei-ous,    but    felling    is    going     on 
recklessly,    and   in    many   areas   the   numl)er   of    stumps    of    felled    trees 
exceeds   the   number   of  plants   coming   \\\)   to  replace    them.       Moreover, 
whilst    a    few    seedlings    stmggle     thixnigh    the    protecting   undergrowth, 
yet    they    seem     to    be    destroycnl   by    some   cause    before   attaining   any 
gi*eat   height.       The  storm-tossed  Cend)r.is   riven  by  lightning,  decapitated 
l)y  falling   })oulders,  maimed  and  mutilat<Ml   by   winter   storms  and  snows, 
riddled   by  pine   Iwetles,  and  subject   to   numl)erless  other  evils,  valiantly 
stniggle     to    repair     the      injuries    they    receive.        On     the     whole,      a 
melancholy    feeling    attaches   to   these   interesting   trees,  whose   decadence 
and  ultimate  extinction  seem  by  no  means  remote.* 

In  Siljeria  the  Cembra  Pine  differs  but  little  from  the  Swiss  tyjxj ; 
in  the  damp  swampy  grounds  of  eastern  Russia  it  attains  a  height  of 
100  feet,  with  a  smooth  trunk  five  of  branches  for  two-thinls  of  the 
height,  above  which  it  forms  a  spitniding  crown.  Beyond  the  Ural 
mountains  it  conforms  to  the  general  law  of  diminishing  dimensions 
as  it  approaches  its  northern  limit,  where  it  finally  dwindles  to  the 
low  straggling  ])ush  descril>ed  as  the  variety  puviila.  This  form  also 
inhabits  the  highest  summits  of  the  rlapanese  mountains,  in  j)lace-«« 
covering  Innulreds  of  acres,  and  spreads  northwards  through  Yeso, 
Saghalien,  the  Kurile  Islands  and  Kamtschatka.  The  better  class  of 
inhabitants  in  western  and  southeni  Siberia  plant  the  Gend)ra  Pine  as 
an  oniamentid  tree  in  front  of  their  honses  and  in  their  ganlens ;  it 
is  not  known  to  succumb  to  the  severe  cold  of  that  region  which  in 
ordinary   winters   oft^iu   sinks   to   — 40**    C. 

The  economic  value  of  Pmu^  Cemhra  is  very  considemble  throughout 
the  regions  in  which  it  id)oinids ;  the  wood  is  white,  soft,  and  fine 
in  grain  ;  it  has  also  an  agreeable  fragrance,  which  is  at  the  same 
time  obnoxious  to  insects ;  it  is  use<l  chiefly  for  indoor  ciirpentry,  for 
wainscotting  and  upholstery,  especially  for  lining  clothes'  chests,  etc. 
The  large  seeds  are  nuu*h  eaten  in  Russia  and  Siberia  where  other 
fruit  is  scarce,  and  an  oil  is  exi)ressed  from  them  which  is  used  for 
lamps.  In  the  Tyrol,  the  seeds  are  collected  by  the  peasantry  and 
offered  for   sale   in   the    fruit    markets   as   Cembra   nuts  (Zirbelntisse). 

Pinvs  Cemhra  was  cultivated  by  Arehilmld,  Duke  of  Argyll,  in  1746, 
and   is   thence    supposed    to    have    Ixien    introduced   by   him,    and  many 

*  Gardeners'  Chronicle,  XXIV.  ser.  3  (1898),  ]».  236. 
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old  and  picturesque  trees  are  to  l)e  seen  in  the  parks  of  family  seats 
throughout  the  country.  The  chief  if  not  the  sole  use  of  the  Cembra 
Pine  in  Great  Britain  is  for  ornamental  planting,  for  which  it  is  a 
distinct  and  beautiful  tree  whether  standing  singly  'or  in  groups.  Its 
growth  is  slow,  rarely  exceeding  a  foot  in  one  season  under  the  most 
favourable  circumstances ;  it  requires  but  little  room,  and  is  always 
well  furnished  with  foliage  which   emits   a   ])leasant   fmgrance  during  the 


growing  season. 


Pinus   cembroides. 

A  bushy  tree  with  a  short  stem  rarely  more  than  a  foot  in 
diameter  and  a  broad  round-topped  head,  usually  15 — 20  feet  high,  but  in 
the  sheltered  canons  on  the  mountains  of  Arizona  occasionally  50 — 60 
feet  high.  Branchlets  slender,  orange-brown,  and  covered  with  deciduous 
hairs,  gi*adually  growing  darker  till  the  end  of  four  or  five  years, 
when  they  are  almost  black  and  roughened  with  the  scars  of  the  fallen 
leaves.  Leaves  geminate  or  ternate,  persistent  three — four  years, 
incurved  with  callous  tips,  1 — 2  inches  long,  dark  green ;  basal  sheath 
scarious,  about  0*25  inch  long.  Staminate  flowers  about  0*25  inch 
long  in  short  com^mct  clusters,  with  yellow  crested  anthers  and  surrounded 
by  an  involucre  of  four  bracts.  Cones  sub-globose,  sessile  or  very 
shortly  stalked,  2 — 2*5  inches  in  diameter;  fertile  scales  rounded  at 
the  apex,  much  thickened  and  quadrangidar  on  the  back  with  a 
prominent  horizontal  keel.  Seeds  0*5 — 0*75  inch  long  with  a  narrow 
light  brown   wing. — Sargent,  Silua  of  North  America,  XI.   47,  t.   550. 

Pinus  cembroides,  Zuccarini,  Abhand.  Acad.  Munich,  I.  392  (1832).  Endlichcr' 
Synops.  Conif.  182.  Gordon  in  Journ.  Hort.  Soc.  Lend.  I.  236,  with  tig.  Carrifere, 
Traits  Conif.  ed.  II.  460.  Parlatore,  D.  C.  Prodr.  XVI.  397.  Masters  in  Jouni. 
R.  Hort.  Soc.  XIV.  227. 

P.  Llaveana,  Schlechtendal  in  Linnaea,  XII.  488  (1838). 

P.  osteosperma,  Engelniann,  Bot.  App.  89,  to  Wislizenus'  Memoir. 

Pinus    cembroides    is    widely    distributed    over    the    drier    mountain 

systems  of  south-western  North  America   between  the   18th  and  35th 

parallels  of  north   latitude,   covering  the   higher   slopes   often  unmixed 

up  to   6,500   feet  elevation,  and   towards  its  southern  limit  in  Mexico 

up   to   10,000   feet.      From   Arizona    and   Lower   California    it   spreads 

southwards     over     the     mountains     of     northern     Mexico    as     far    as 

Orizaba. 

It  is  the  longest  known  in  this  country  of  a  group  of  Pines  including 
four  species  characterised  by  their  low  statun*,  short  leaves,  and  small 
globose  cones  of  which  the  central  scales  only  are  fertile  and  bear 
large  edible  seeds  which  are  largely  consumed  throughout  the  dry  region 
which  these  Pines  inhabit,  and  where  they  are  known  under  the 
common  name  of  Pinons  or  Xut  Pines.  The  four  species  are  Firms 
cembi'oides,  P,  edulis,  P.  moriophyUa  and  P.  Parryana)  the  three 
first-named  were  introduced  many  years  ago,  but  owing  doubtless  to 
climatic  causes  they  refuse  to  grow  for  any  length  of  time  and  have 
now  nearly  or  (juite  disappeared  from  British  gardens.  P.  Parryana  is 
a  later  introduction,  and  although  native  of  a  warmer  climate  than  that 
of  Great  Britain,  grows  in  Devon  and  Cornwall  much  better  than  the 
other    three,   and   on  account  of    its  distinctness  is  deserving    of    further 
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trial.  Tlie  descriptions  of  P.  edvlis^  P.  monophylla  and  P.  Parryana 
which  may  properly  follow  here  are  all  abridged  from  Professor  Sargent's 
monumental  work  "The  Silva  of  North  America,"  as  no  specimens  are 
known  to  exist  in  this  country  of  sufficient  age  to  afford  satisfactory 
materials   for   the   purpose. 

Films   edulis. 

A   low   tree,    not    more   than    12 — 15   feet    high  with  a   short   divided 
trunk     and     round -topi>ed     broad      head,     rarely     30  —  40     feet     high. 
Branchlets    stoutish,  orange-brown  ;    buds  ovate,   acute,    less  than   half-an- 
inch  long    with    light    chestnut-brown    scales.       Leaves    geminate,   rarely 
temate,    persistent     three  —  four    years,     semi-terete    or     triquetral,    rigicl, 
incurved,    entire    with    a   callous   tip   0*75  — 1*5  inch    long.      Staminat* 
flowers   about     0*25    inch    long,    in    short,    dense   spikes,  with   dark   re<i 
anthers  and    surrpunded    by    four    involucral   bracts.       Cones    1 — 1*5  inch 
in   diameter,  the   larger  fertile   scales  broadly  cuneate,  rounded  and  much 
thickened    at   the   apex,   with    a    transverse    keel    on    the    back,     and  a 
small,    four-angled,    central    knob,    terminating    in   a   concave  umlx)    with 
a    minute    incurved    tip.       Seeds    about    0*5    inch    long    with    a    jjale 
reddish   brown   narrow  wing. 

Pinus  edulis,  Engelniaun  (1848),  ex  Sargent,  Silva  N.  Anier.  XI.  55,  t.  552. 
Pailatore,  D.  C.  Prodr.  XVI.  398.  Hooker  fil  in  Gard.  Chron.  XXVI  (1886), 
p.  300,  with  fig.  Beissner,  Nadelholzk,  252.  Masters  in  Joum.  R.  Hort.  See. 
XIV.   228. 

Pinus  edulis  is  distributed  over  the  Rocky  Mountain  States  from 
southern  Wyoming  to  Xew  Mexico  and  western  Texas,  spreadmg  west- 
wards to  the  eastern  borders  of  Utah  and  over  the  mountains  of 
northern  and  central  Arizona  at  6,000  —  7,000  feet  elevation.  Tlie 
wood  is   of   little   value    except   for   fuel. 

Pinus  monophylla. 

A  low  tree,  usually  15 — 20  but  occasionally  40 — 50  feet  high  with 
a  short  trunk  rarely  more  than  a  foot  in  diameter  and  often  divided 
near  the  ground  into  severtil  stout,  spreading  stems.  Brandilets  stout, 
at  first  light  orange-brown,  changing  to  dark  brown  at  the  end  of 
three  or  four  years.  Buds  ovate,  obtuse,  about  0*25  inch  long  with 
chestnut-brown  scales.  -  Leaves  persistent  four — five  years,  solitary  and 
terete,  occasionally  geminate  and  semi-terete,  rigid,  incurved  with  long 
callous  tips,  1*25 — 2*25  inches  long,  pale  glaucous  green,  with  a  loose 
basal  sheath  nearly  0*5  inch  long.  Staminate  flowers  oval,  about 
025  inch  long,  dark  red  surrounded  by  six  involucral  bracts.  Cone« 
1*5 — 2*5  inches  in  diameter,  the  fertile  scales  broadly  oblong,  rounded 
at  the  apex,  much  thickened  and  four-angled,  terminating  in  a  tnmcate 
or  slightly  concave  umbo  with  a  minute,  incurved  tip.  Seeds  full 
and  rounded  at  the  base,  acute  at  the  apex,  more  than  0*5  inch  long, 
and   furnished   with    a   narrow    wing. 


9  monophylla,  Torrey  (1845),  ex  Sargent,    Silva   N.  Amer.   XI.   51,  t.   551. 
I,  Pinet.  Brit.  I.  65,  t.  9  and  figs.     Engelniann  in  Brewer  and  Watson's  Bot. 


Pinus 
Lawson, 

Califor.    II.    124.     Master  in  Oard.  Chron.  XX.  (1883),  p.  48,  with  lig.     Beissner, 
Nadelholzk.  254 

P.   Fremontiana,  Endlicher,   Synops.  Conif.  183  (1847). 
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Widely  distributed  over  the  south-western  States.  From  Utah  it 
spreads  westwards  over  the  mountains  of  Nevada  to  the  eastern  slopes 
of  the  southern  Sierra  Nevada.  In  California  it  is  abundant  on  the 
desert  mountains  of  the  south  and  south-east,  crossing  the  boundary 
into  Lower  California ;  it  is  also  common  on  the  western  slopes  of 
the  Virgin  Mountains  of  Arizona.  The  wood  is  largely  used  for  fuel 
nnd    for   the   manufacture   of  charcoal. 


Pinus  Parryana. 

A  tree  30  —  40  feet  high  with  a  trunk  occasionally  18  inches  in 
diameter.  The  stout,  spreading  branches  form  a  compact  pyramid,  and 
in  old  age  a  loose,  round-topped,  irregular  head.  Brancldets  stout,  at 
first  covered  with  a  short,  soft  pubescence,  the  bark  becoming  dark 
brown  with  a  reddish  tinge  at  the  end  of  the  third  year.  Leaves 
persistent  three  —  four  years,  in  fascicles  of  three  —  five,  but  usually 
four,  incurved,  sharp  pointed  with  callous  tips,  1*25 — 1*75  inch  long, 
pale  glaucous  green  with  short,  deciduous,  bjisal  sheaths.  Staminate 
flowers  in  elongated  spikes,  about  0  25  inch  long,  surrounded  at  the 
base  by  four  involucral  bracts.  Cones  1 — 1*5  inch  in  diameter,  the 
exposed  portion  of  the  broadly  oblong  scales  much  thickened,  keeled 
transversely  and  narrowed  into  a  central  knob  terminating  in  a  truncate 
umbo  with  a  minute  recurved  tip.  Seeds  more  than  0*3  inch  long 
with    a   thin,   narrow  wing. 

Pinus  Parryana,  Engelmann  in  Amer.  Journ.  Sc.  ser.  2,  XXXIV.  332  (1862),  not 
Gordon;  anci  Brewer  and  Watson's  Bot.  Califor.  II.  124.  Parlatore,  D.  C.  Prodr. 
XVI.  402.     Beissner,  Nadelholzk.  255.     Masters  in  Journ.  R.  Hort.  Soc.  XIV.  236. 

P.  quadrifolia,  Sud worth  (1897),  ex  Sargent,  Silva  N.  Amer.  XI.  43.  t.  549. 

Finns  Parryana  is  abundant  on  the  low  mountain  slopes  of  Lower 
California  where,  in  places,  it  is  almost  the  only  tree  ;  it  spreads 
northwards  into  south  California  where,  however,  it  is  quite  rare.  It 
is  named  after  Dr.  C.  C.  Parry,  one  of  the  botfinists  of  the  Commission 
appointed  to  establish  the  boundary  between  the  United  States  and 
^lexico. 

Pinus  contorta. 

A    small    tree    5 — 15,    rarely    more    than-  30    feet    high,    the    trunk 
•covered    with    thin,    irregularly    tissured    bark   and    much    branched,    the 
branches    often    arrested    in     their    growth   and   distorted   by   sea-winds. 
In  Great  Britain   a   low,  erect  tree  of   conical  outline.     Primary  branches 
mostly    horizontal,     the     secondaries     short    and    more    or    less    curved. 
Branchlets   with    reddish  "  brown    bark,    marked    with    the   cicatrices   left 
by   the    fallen    leaves,    and    with    short    cortical    ridges    decurrent   from 
them.       Buds    ovoid-conic,  0*5 — 0*75    inch   long,  with   closely   imbricated 
ovate,    obtuse    perulae,    often    covered    with     a    film    of    resin.       Leaves 
geminate,    persistent    four — five    years,    close-set    around    the    distal   half 
of    each   season's   growth,   1'5 — 2    inches   long,    semi-terete    with    a   short 
callous    tip,    dark     lustrous    green  ;     basal    sheath    loose    and     scarious, 
0*25     inch    long.       Staminate     flowers    in    short     crowded    spikes,    sub- 
cylindric,  0*5  inch   long,    surrounded   by    six    involucral    ])racts  ;    anthers 
yellowisli     brown.        Cones    usually    in    pairs,    sometimes    solitary     or    in 
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pseudowhorls  of  three,  elongate-ovoid,  more  or  less  d<»ciirved, 
2 — 2*5  inches  long;  scales  with  a  thick  rhomboidal  apophysis  marked 
with  a  transverse  ridge,  from  the  centre  of  which  protrudes  an 
awl-shaped   prickle   about   0*25   inch   long. 

Pinus  contorta,  Douglas  ex  Loudon,  Arb.  et  Fiiit.  Brit.  IV.  2292  (1838). 
Carrifei-e,  Ti-ait^  Conif.  ed.  II.  474.  Parlatore,  D.  C.  Prodr.  XVI.  381.  Gordon, 
Pinet.  ed.  II.  232.  Engelniann  in  Brewer  and  Watson's  Hot.  Califor.  II.  126. 
Macoun,  Cat.  Canad.  Plants,  466.  Beissner,  Nadelholzk.  219.  Masters  in  Gard. 
Chron.  XIX.  (1883),  p.  45,  with  tig.  ;  and  in  Journ.  R.  Hort.  Soc.  XIV.  227. 
Sargent,  Silva  N.  Amer.  XI.  89,  t.  567. 

P.  Boui-sieri,  Carriire,  Revue  Hort.  (1854),  p.  223.  Van  Houtte's  Flore  de» 
Serres,  IX.  200,  with  fig. 

P.  Bolanderi,   Parlatoi-e,  D.  C.  Prodr.  XVI.  379  (1868). 

Amer.   Oregon    Scrub   Pine.      The    var.    Mun-ayana :    Lodge-^wle   or   Tamarack 
Pine. 

var.— Murrayana. 

A  much  tidier  tree  with  a  straighter  trunk,  usually  70 — 80  Vmt  not 
infrequently  100 — 150  feet  liigh  and  4 — 6  feet  in  diameter,  with  thin, 
scaly,  greyish  bark,  a  conical  head,  longer  leaves,  and  larger  and  more 
deciduous   cones. 

P.  contorta  Murrayana,  Engelmann  in  Brewer  and  Watson's  Bot.  Califor.  II.  126. 
P.  Murrayana,  Balfour,  Rep.  Oregon  Ex|)ed.   2,  t.  3  (1863). 

Pinus  contorta  inhabits  the  sandy  dunes  and  exposed  promontories 
of  the  Pacific  coast  from  Mendocino  northwards  to  Alaska.  Spreading 
inland  it  gradually  assumes  the  form  of  var.  Murrayana  on  the 
Califomian  Sierras  and  on  the  mountains  of  British  Columbia,  Wyoming, 
and  around  the  Yellowstone  National  Park,  in  places  forming  pure 
forests  of  considerable  extent  ;  its  southern  limit  is  on  the  San  Jacinto 
mountains   in   south   California. 

As  seen  on  the  sandy  dunes  and  sphagnum-covered  bogs  of  the  Pacific 
coast,  Pinus  contorta  is  a  small  scrubby  tree  with  gnarled  branche-s 
narrow  leaves,  and  oblique  cones  that  are  singidarly  variable  on  the 
same  tree,  and  which  sometimes  cover  the  tree  so  completely  that 
scarcely  any  foliage  is  visible,  persisting  and  remaining  closed  for 
many  years.  In  places  the  trees  are  almost  prostrate  by  the  action 
of  the  wind,  and  always  when  exposed  to  its  force,  have  dose-set 
contorted  branches  and  a  dense  foliage,  affording  effectual  protection 
from  the  wind  on  the  land  side  to  the  more  tender  herbaceous- 
plants.  Inland  it  is  greatly  changed  by  its  surroundings  in  different 
localities,  and  becomes  the  tall  pyramidal  tree  described  above  as  var, 
Murrayana, 

The  economic  value  of  the  typical  Pinus  contoiia  is  scarcely 
appreciable,  as  the  tree  does  not  grow  large  enough  to  aftbi'd  timl)er. 
The  wood  of  the  inland  larger  tree  is  light,  straight-grained  and  easily 
worked,  but  not  strong  and  durable  ;  it  is  largely  used  all  over  the 
region  where  it  is  abundant  for  fuel,  and  in  places  for  railway  ties, 
and  out-of-door  carpentry.  It  is  comparatively  a  worthless  I^ne  as 
regards  its  timber,  but  it  is  covering  the  lands  in  Colorado  and  on 
the  Rocky  Mountains  which  have  been  cleared  of  better  timber  trees 
by  forest  fires,  and  it  is  thence  preserving  the  integrity  of  the  mountain 
slopes  and   protecting   the    flow   of  mountain   streams. 
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The  speci«^s  was  fiist  seen  by  Lewis  and  Clark  during  their  journey 

across    the    Rocky    Mountains    in    1805,   but    it    was    not    known    to 

science     till     it     was     discovered     by     David     Douglas    near     Cape 

Disappointment  during   his  first  mission  to  the  Far  West,  1825 — 1827. 

There   is   no   evidence   of   its   having  been  introduced  by  him,  and  the 

actual   date   of  introduction,   which   must  have  been  many  years  later, 

does   not   appear   to   have   been   recorded.* 

In  Cxreat  Britain  Finns  contorfa  is  |)lanted  solely  as  a  decorative 
tree ;  it  is  of  slow  growth,  shapely,  dense  in  habit,  not  taking  up 
much  room,  and  clothed  with  a  rather  persistent  dark  foliage;  the 
distorted  state  so  frecjuent  on  the  Pacific  coast  is  here  altogether  absent. 
The   variety   Murrayana   forms   a   larger   tree   with  a  more  diffuse  habit. 

Pinus   Ooulteri. 

A  large  tree  50 — 80  feet  high  with  a  trunk  3 — 5  feet  in  diameter, 
covered  with  thick  blackish  bark  deeply  fissured  into  numerous  plates 
of  iiTegular  shape.  Branches  of  almost  timber-like  size,  long  and 
liorizontal,  often  curved,  sometimes  towards  one  side  and  sometimes 
towards  the  other.  Branchlets  stout  with  rough  blackish  bark  spirally 
furrowed,  the  herbaceous  shoots  with  a  bluish  violet  tint  that  changes 
with  age  to  pale  orange-brown.  Buds  ovoid-conic,  terminating  in  a 
rather  slender  point,  1  '25  inch  long ;  the  perulse  narrowly  lanceolate, 
acinninate,  yellowish  brown.  Leaves  ternate,  persistent  two — three  years, 
triquetral,  rigitl,  serrulate  along  the  distal  half  and  terminating  in  a 
small  mucro;  in  Great  Britain  9 — 11  inches  long  and  dull  greyish 
green ;  Iwisal  sheath  more  than  an  inch  long,  pale  brown  and  smooth 
but  becoming  much  corrugated  and  blackish  in  the  second  year. 
Staminate  flowers  in  crowded  clusters,  sul>cylindric,  1"25  inch  long, 
straight  or  slightly  incurved,  surrounded  by  eight — t«n  involucral  bracts. 
Cones  ovoid-conic,  9 — 12  inches  long  and  often  6  inches  in  diameter 
near  the  base  and  weighing  five — seven  pounds,  in  Great  Britain  rarely 
attaining  these  dimensions.  Scales  wedge-shaped,  prolonged  at  the 
a])ex  into  a  strongly  incurved  spine,  pale  yellowish  brown,  of  very 
hanl  ligneous  texture  and  closely  adherent.  Seeds  oval,  compressed,  with 
broad  wings  an   inch   long. 

Pinua  Coulteri,  Don  in  Traua.  Linn.  Soc.  XVII.  440  (1836).  Loudon,  Arb.  et 
Frut.  Brit.  IV.  2250,  with  figs.  Forbes,  Pinet.  Wobuni,  67,  tt.  25,  26.  Carri^re, 
Traite  Conif.  ed.  II.  437.  Parlatore,  D.  C.  Prodr.  XVI.  392.  Gordon,  Pinet. 
ed.  II.  266.  Lawson,  Pinet.  Brit.  I.  23,  with  figs.  Engelmann  in  Brewer  and 
Watson's  Bot.  Califor.  II.  127.  Masters  in  Gard.  Chron.  XXIII.  (1885),  p.  415, 
with  fig.  ;  and  Journ.  R.  Hort.  Soc.  XIV.  227.  Beissner,  Nadelholzk.  257. 
Sargent,  SUva  N.  Amer.  XI.  99,  tt.  571,  572. 

P.  macrocarpa,  Lindley  in  Bot.  Reg.  XXVI.  misc.  61  (1840).  Hoopes, 
Evergreens,  116.     Kent  in  Veitch's  Manual,  ed.  I.  166.     And  others. 

Pinus  Coidtcri  inhabits  the  coast  range  of  California  at  elevations 
varying  from  3,000  to  6,000  feet  from  Mount  Diabolo  and  the 
Santa    Lucia    southwards    to    the    San    Bernardino    and    San    Jacinto 

*  In  the  former  edition  of  this  Manual  it  is  stated  at  i)age  145  that  Pimis  corUorta  was 
introduced  by  David  Douglas  in  1831  :  but  this  is  incorrect,  as  it  had  not  been  introduced 
at  the  date  of  publication  of  London's  "Arboretum  et  Fruticetum  Britannicum"  in  1838. 
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mountains.  Along  the  northern  portion  of  its  range  it  occurs  only 
in  small  groves  in  the  midst  of  other  coniferous  vegetation  ;  on  the 
southern   mountains   it   is   more  abundant   and   attains   its   largest  size. 

This  remarkable  Pine  was  discovered  by  Dr.  Thonias  Coulter  in 
1832  on  thB  west  side  of  the  Santa  Lucia  at  3,000—4,000  feet 
elevation ;  but  there  is  evidence  of  its  liavmg  been  previously  seen  in 
the  same  locaHty  by  David  Douglas  who  sent  seeds  and  herbi^rimu 
specimens  of  it  to  the  Horticultural  Society  of  London  under  the  name 
of  Pirms  Sabiniana,  and  from  these  seeds  were  raised  the  oldest  8i>eciniens 
growing  in  Great  Britain.  Seeds  were  subsequently  collected  in  the 
same  locality  by  Hartweg,  1846 — 1847,  and  by  William  Lobb,  1851 — 
1852. 

In  Great  Britain  the  largest  specimens  of  Piiivs  Covlteri  present  a 
broad  outline  with  a  rounded  top ;  the  branches  grow  faster  in 
proportion  to  the  trunk  than  in  most  other  Pines,  and  the  foliage 
being  clustered  at  the  extremities  of  the  branchlets  the  tree  has 
always  a  bare  and  unfurnislied  appearance.  The  large  cones,  although 
a  striking  feature  of  the  species,  are  produced  too  sparingly  in  this  country 
to  modify  the  general  effect.  The  wood  is  said  to  be  useless  for 
constructive   purposes. 

Thomas  Coulter  (1793 — 1843)  was  born  near  Diindalk  in  Ireland,  and  at  an 
early  age  evinced  a  liking  for  Natural  History.  He  completed  liia  education  at 
Trinity  College,  Dublin,  where  he  showed  a  marked  proticiency  in  Botany  and 
Entomology.  After  leaving  the  Univei-sity  he  went  to  Geneva  where  he  continued 
his  botanical  studies  under  the  elder  De  Caudolle.  In  1823  he  undertook  the 
elaboration  of  the  Dipsacere  which  formed  the  basis  of  the  monograph  of  the  Order 
subsequently  published  in  the  **Prodromu8."  In  the  following  year  he  returned  to 
Ireland,  and  soon  after  accepted  the  position  of  medical  officer  to  the  Real  del  Monte 
Mining  Company  for  three  years,  jfle  arrived  in  Mexico  towards  the  end  of  1824, 
but  scarcely  anything  is  recorded  of  his  proceedings  until  he  arrived  at  Monterey 
in  1831  where  he  met  David  Douglas,  and  the  two  worked  together  till  the  Spring 
of  the  following  year,  when  Douglas  left  for  the  Sandwich  Islands  and  Coulter 
proceeded  on  a  botanical  excursion  to  Arizona,  returning  again  to  south  California  and 
continuing  his  collections  till  1834,  when  he  returjied  to  England  bringing  with  him  over 
tifty  thousand  specimens  representing  between  fifteen  hundred  and  two  thousand  species, 
besides  a  collection  of  woods,  botanical  manuscripts,  journals,  etc.  He  soon  after 
accepted  the  Curatorahip  of  the  Herbarium  of  Trinity  College  whither  his  collections 
were  transferred,  but  all  his  manuscripts  were,  in  some  unaccountable  way,'  lost  in 
transmission  l)etween  London  and  Dublin.  Suffering  from  the  loss  and  broken  in  health 
from  the  hardshiiw  he  had  undergone  during  his  travels,  he  devoted  himself  for  the 
remainder  of  his  life  to  the  arrangement  or  his  collections  which,  after  his  death, 
became  the  projierty  of  Trinity  College.  Coulter  was  one  of  the  most  laborious 
botanical  collectors  of  his  time,  but  no  living  })lants  were  inti-oduced  by  him  into 
Great   Britain.* 

Pinus   densiflora. 

A  medium-sized  tree  of  which  the  average  height  may  be  estimated 
at  50 — 70  feet,  but  iu  the  warm  valleys  of  central  elapau  attaining  a 
height  of  100  feet,  the  upper  part  of  the  trunk  and  the  primary 
branches  covered  with  light  reddish  bark  separating  into  thin  scales. 
In  Great  Britiiin  th6  bark  of  the  oldest  trees  is  rugged  and  fissured 
into  small  plates.  Primary  branches  spreading,  often  curved  laterally, 
ramified  at  the  distal  end  only.  Branchlets  in  whorls  of  three — four, 
but     often    two    and   opposite,    relatively    slender,    with    brownish    bark 

♦  Chiefly  from   the  Botanical   Gazette,    XX.    619   (1895). 
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inurked  with  the  scare  of  tlie  fallen  leaves.  Uuda  sub-cyliiidric,  acute, 
0-5  inch  long,  reddish  brown  ;  peruto  lanceolate,  sulj-acuminate,  fringed 
with  BJlky  hairs,  at  first  imbricnted,  afterwards  loose  and  reflexed. 
Leaves  geminate,  pereistent  three— four  years,  slightly  twisted,  with 
obtuse  tip,  3 — 4  inches  long,  didl  grass-green ;  basal  sheath  0'25  inch 
long,  not  falling  off,  Stauiinate  flowers  in  dense  spikes  2—3  inches 
long,  sessile,  ovoid-cylindric,  obtuse,  0'25  inch  long ;  involucral  bracts 
few,  lanceolate  acute,  nearly  as  long  as  the  staniinal  axis.  Cones  solitary 
or  clustered  {in  Oreat  Britain  usually  opposite  a  branchlet),  ovoid-conic, 
1-5 — 2  inches  long;  scales  oblong-cuneate,  0'75  inch  long;  apophysis 
rhomboidal   with   a   transverse   ridge   and  sharp  central   umbo. 


Piiius   deiisiBora,    Sielmld    and    ZucearJiii,    Fl.     Jap.    II.   2i,     t.    U2     (1S42). 

Endlielier,  Syiiopa.  Conif.   J72  (1847).      Carrite,  Traits  Conif.  cd.  I.  378  (1S55) ; 

ed.  II.  48S.      Murray,  Pinea  and   Firs  of  Ja^iaii,  32,  with  liga.      Parlaiore,   D.  C. 

Prodr.    XVI.   388.      Gordon,   Pinct.   ed.    II.    233.      Mastera   in   Journ.   Linn.  Soc. 

XVIII.  503 ;   and  Journ.  R.  Hort.  Soc.  XIV.  228.     Mayr,  Abiet.  des  Jaii.  Reiches,  72. 

Beiaaner,  NadolboUk.  2<". 

Eng.  Japanese  Red  Pine.     Gemi.  Ja]>ani9clir  Rothkierer.     Jap.   Aka-matsu. 

Pinui  deiisijhra   is  met  with  throughout  Japan  south  of  Yeso,  but  it 

is   found  wild  only  on   the   central  mountains,  in  places  forming   small 

stretches     on     granite    and    volcanic     debris     or     mixed     with     other 

trees.     On  the  higher  slopes  of  ruji-yama  are  large  groves  of  singular 

beauty,   the   trunks  often  rising  to  a  height   of   70  to   80  feet  and  free 

of  branchi  ,   to  beyond   the   middle,   the  effect   being  greatly  heightened 
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by  the  brick-red  tinge  of  the  bark.  Everywhere  else  it  has 
been  planted  by  the  Japanese,  almost  universally  associated  with 
P.  Thrcnhergi  with  which  it  plays  an  important  part  in  the  decoration 
of  their  gardens.  These  Pines  are  dwarfed,  distorted,  and  trained  into 
the  most  fantastic  shapes,  a  practice  which  will  be  again  adverted 
to  under  P.  Thunhergi.  The  wood  of  P.  deiisiflora  is  coarse-grained 
but  moderately  strong ;  it  is  used  for  every  description  of  carpentry 
by  the  Japanese. 

Piivm  densijiora  was  introduced  to  European  gardens  in  1854  through 
the  horticultural  establishment  founded  by  Dr.  Siebold  at  Leyden,  hut 
it  was  not  generally  distributed  in  Great  Britain  till  after  1861, 
in  which  year  seeds  were  brought  from  Japan  by  the  late  John 
Gould  Veitch.  It  occupies  quite  a  subordinate  place  in  British 
Arboriculture;  it  grows  slowly  in  the  drier  climate  of  this  country, 
and  possesses  no  especial  features  distinct  from  the  common  European 
Pines   as   an   ornamental   tree. 

As  distinguished  from  Pintbn  Thunhergi^  P.  rUnsifiora  is  a  more 
slender  tree  with  bark  of  a  different  colour;  the  buds  are  smaller, 
reddish  brown  (not  white)  with  looser  scales ;  the  leaves  are  thinner 
and  softer  to  the  touch,  the  cones  somewhat  smaller,  the  scales  of 
which  have  a  pungent  umlx) ;  it  also  difiFers  from  P.  Thunhergi  in  the 
position  of  the  resin  canals  of  the  leaf  which  are  placed  immediately 
on    the   epidermis   and  not   within    the   parenchyma. 

Pinus   excelsa. 

A  tree,  of  wliich  the  trunk  varies  in  height  according  to  altitude 
and  environment,  50 — 150  feet,  and  in  diameter  2 — 3  feet;  liark 
gi-eyish  brown  fissured  into  small,  rather  regular  plates  about  0*25  inch 
thick.*  Branches  spreading  horizontally,  the  higher  ones  ascending; 
ramification  verticillate  but  sometimes  lateral  only.  Branches  slender 
with  smooth  greyish  brown  bark,  the  younger  growths  greenish  brpwn ; 
buds  conic-cylindric,  0*25 — 0*4  inch  long  with  lanceolate,  acuminate  pale 
brown  scales.  Leaves  quinate,  persistent  three — four  years,  filiform, 
tricpietral,  with  minutely  serrulate  margins,  5 — 7  inches  long,  bright 
green  on  the  convex  side,  greyish  white  on  tlie  flat  sides;  basal 
sheath  pale  brown,  0*75  inch  long,  deciduous.  Stamiiiate  flowers  in 
dense  (blusters  of  twenty  or  more,  cylindric,  obtuse,  0'4r  inch  long,  rose- 
pink  ;  involucral  bracts  numerous,  ovate,  imbricated.  Cones  solitary 
or  two — three  together,  shortly  pedimculate,  pendulous,  sub-cylindric, 
6 — 8  inches  long,  at  first  pale  purple  changing  to  light  brown  when 
mature ;  scales  elongated,  wedge-shaped  with  a  rounded  apical  margin, 
the  exposed  part  striated  longitudinally  and  terminating  in  a  small 
umbo.      Seeds   with   an   oblong   wing   0*75   inch   long. 

Pinus  excelsa,  W^allich,  Plant.  Asiat.  Rar.  III.  t.  201  (1832).  Loudon,  Arb.  et 
Fnit.  Brit.  IV.  2285,  with  fig.^.  (1838).  Forbes,  Pinet.  Wobum,  76,  t.  29,  Link 
in  Linusea,  XV.  615.  Endlicher,  Synops.  Conif.  145.  Carri^re,  Traite  Conif. 
ed.  II.  397.  Parlatore,  D.  C.  Prodr.  XVI.  404.  Gordon,  Pinet.  ed.  II.  299. 
Bi-andis,  Forest  Fl.  N.W.  India,  510.  Hooker  fil.  Fl.  Brit.  Ind.  V.  651.  Beiasner, 
Nadelholzk.  283,  with  fig.     Masters  in  Joum.  R.  Hort.  i>oc.  XIV.  22. 

Eng.  Himalayan  Pine.     Fr.  Pin  pleureur.     Genn.  Thranen-Kiefer. 

*  Gamble,  Manual  of  Indian  Timbers,    398. 
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Finns  execlsa  inhabits  tlie  temperate  Himalaya  from  Bhotan  to 
Kuram  in  Afghanistan  with  a  vertical  range  of  from  7,000  to  12,000 
feet  elevation.  It  does  not  occur  iinintemiptedly  throughout  this  long 
stretch  of  mountain  country,  but  there  is  a  break  in  the  continuity 
hi  Sikkini,  and  it  is  altt^ether  absent  from  central  and  west  Kumaon. 
Towards  its  eastern  limit  it  usually  occurs  on  southern  slopes  above 
Finns  longifolia  and  below  Picea  Smithiana ;  in  western  Nepal  it 
forms   unmixed   forests   of  great   extent;     in   Kashmir  it   is   associated 


Fig.  oa.    Pima  aattii  at  The  Ffjthe,  nwr  Wplwyii,  Hertii. 

with  Cedrus  Deodara  and  Abies  Findrow;  in  Afghanistan  it  forms  a 
forest  belt  between  8,000  and  12,000  feet  elevation  where  it  is 
reduced  to  a  low  straggling  shrub ;  and  towards  its  western  limit  it 
comes  into  contact  with  Finus  Gerardiana  and  Jiiniperus  excelsa. 
Pimis  excelsa  is  the  only  Conifer  that  is  spread  through  the  entire 
length  of  the  Himalayan  range,  and  it  is  one  of  the  most  valuable 
timber  trees   of   the   region. 
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Pinus  excelsa  first  became  known  to  science  in  1802  through 
Dr.  Buchanan  Hamilton,  who  mentions  it  in  his  "  Account  of  ^'epal " 
under  the  name  of  P.  Sfrohvs]  some  years  later  it  was  discovered  by 
Captain  Webb  in  Bhotan  and  afterwards  by  Dr.  Wallich  in  Nepal,  by  whom 
its  specific  characters  were  determined  and  by  whom  it  was  introduce<l 
about  the  year  1827.  It  has  since  occupied  a  foremost  place  in 
Great  Britain  among  the  ornamental  Pines  for  the  park  and  landscape, 
and  even  for  the  lawn  where  sufficient  space  can  be  allowed  for  it, 
which  should  never  be  less  than  a  radius  of  from  25  to  35  feet  from 
the  bole.  P.  ex/:elsa  may  now  be  seen  tliroughout  the  length  and 
breadth  of  the  land,  in  the  warmer  and  more  humid  districts  rising  to 
a  height  of  60  to  75  feet,  not  infrequently  feathered  with  branches 
from  the  gK)und;  in  the  drier  midland  and  eastern  counties  not  so 
high  but  with  a  much  greater  spread  of  branches.  The  illustration 
represents  a  fine  specimen  of  which  the  lowermost  branches  cover  more 
than   one-eighth   of   an   acre   of   gi'ound. 

Pinus   flexilis. 

A  medium-sized  tree  40 — 50  feet  high  with  .a  trunk  2 — 4  feet  in 
diameter.  In  Gvant  Britain  the  largest  specimens  at  present  scarcely 
exceed  25  feet  in  height  and  have  straight  tapering  trunks  covered 
with  pale  brown  ])ark.  Branches  horizontal  or  slightly  curved  upwards; 
the  brancldets  whorled  or  lateral  only,  and  often  inflexed  towards  their 
primaries.  Buds  ovate,  acute,  0*5  inch  long ;  perulae  broadly  lanceolate 
with  ciliolate  margins,  reddish  brown.  Leaves  persistent  four — five  years, 
quinate,  somewhat  distant  and  evenly  distributed  over  the  shoot,  triciuetral, 
acute,  2 — 3 '5  inches  long,  the  younger  leaves  glaucous  on  the  ventral 
flat  sides,  the  older  ones  of  a  uniform  dark  bluish  gi-een  ;  basal  sheath 
short  and  deciduous.  Staminate  flowei-s  in  short  spikes,  ellipsoid,  0*5 
inch  long,  surrounded  at  the  l)ase  by  seven — nine  involuci-al  bracts. 
Cones  ovoid-cylindric,  obtuse,  3 — 5  inches  long  and  1*5  inch  in 
diameter;  scales  obovate  oblong,  the  exposed  part  striated  and  terminating 
in  a  rather  sharp  edge  with  a  small  umbo  at  the  apex.  Seeds  nearly 
0*5  inch  long,  of  compressed  ovoid  shape  with  a  narrow  persistent 
wini?. 

Pinus  flexilis,  James  in  Long's  Exited.  II.  34  (1823).  Nuttall,  Sylva,  III.  107, 
t.  112.  Carri^re,  Traite  Conif.  ed.  II.  392.  Parlatore,  D.  C.  Prodr.  XVI,  408. 
Hoopes,  Evergreens,  131,  with  fig.  Goi*don,  Pinet.  ed.  II.  302.  Murray  in  Gard. 
Chron.  IV.  (1875),  p.  356,  with  figs.  Lawson,  Pinet.  Brit.  I.  33,  with  figs. 
Engelraann  in  Brewer  and  Watson's  Bot.  Califor.  II.  124.  Beissner,  Nadelholzk.  273. 
Masters  in  Joum.  R.  Hort.  Soc.  XIV.  229.     Sart?ent,  Silva  N.  Anier.  XI.  35,  t.  546. 

An  alpine  tree  distributed  over  the  higher  slopes  of  the  mountain 
system  of  western  North  America  known  under  the  general  name  of 
liocky  Mountains ;  it  has  a  meridional  range  extending  from  western 
Texas  to  Alberta  and  British  Columbia  with  a  lateral  spread  into  eastern 
California.  Its  vertical  range  is  also  very  great,  ascending  to  10,000 
feet  on  Pike's  Peak  and  to  12,000  feet  on  the  Sierra  Nevada,  but 
rarely  seen  below  4,000  feet  above  sea-level.  Throughout  so  extensive 
a  range  some  variability  in  size  and  habit  is  observable  at  dififereut 
altitudes    and   in   different   latitudes. 
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It  is  usually  a  small  stunted  tree  frequently  growing  singly  or  in 
small  groves  among  other  Conifers.  On  the  eastern  slopes  of  the 
Rocky  Mountains  of  Montana  and  on  many  of  the  ranges  of  central 
Nevada  between  7,000  and  10,000  feet  altitude  it  is  the  principil  and 
most  valuable  timber  tree,  forming  in  places  extensive  forests.  It  attains 
its  largest  size  on  the  mountains  of  northern  Arizona  and  New  Mexico 
where  it  spme times  produces  cones  8 — 10  inches  long.  At  its  highest 
limit  on  the  mountains  of  central  Nevada  it  is  frequently  reduced  to 
a  spreading  shrub  two  to  three  feet  higli.*  The  wood  is  light, 
close-grained  and  compact,  of  a  light  clear  yellow  turning  to  red  on 
exposure. 

Pirnui  flexilis  was  lirst  discovered  by  Dr.  James  who  accompani(>d 
Long's  Expedition  to  the  Rocky  Mountains  in  1820 — 1821  ;  it  wius 
subsequently  met  with  in  other  parts  of  the  mountain  chains  over 
which  it  is  spread  by  botanists  and  others  who  were  attached  to  the 
various  Pacific  Railroad  explorations,  and  through  whom  it  became  lietter 
known.  Seeds  were  introduced  into  Great  Britain  by  Jeffrey  in  1851, 
and  afterwards  by  others,  but  nothing  is  recorded  of  the  (».arlier  seedlings. 
Tlie  excellent  specimens  growing  in  the  Royal  Gardens  at  Kew  and  in 
a  few  other  places  should  induce  a  more  extended  trial  of  it  for 
ornamental  planting   in   this   country. 

Pinus   Gerardiana. 

A  medium-sized  tree  with  a  short  round  crown  and  grey  l)ark  peeling 
otf  in  large  flakes,  occasionally  attaining  a  height  of  50 — 60  feet  with 
a  stout  trunk  12  feet  in  girth;  usually  40 — 50  feet  high  with 
a  short  straight  trunk  free  of  branches  to  8 — 10  feet,  and  with  a 
girth  of  6 — 7  feet.  Branches  strong,  horizontal  or  decurved,  and 
upturned  at  the  ends.f  Ramification  pseudo-whorled  or  sul>distichous 
and  alternate.  Brancldets  stoutish,  with  pale  grey-brown  Imrk.  Leaves 
ternate,  persisting  three — four  years,  stiffish,  triquetrous,  3 — 4  inches 
long,  dark  green ;  basal  sheatli  0*5  inch  long,  entire,  deciduous. 
kStaminate  flowers  not  seen.  Cones  on  short  scaly  peduncles,  erect, 
ovoid-cylindric,  6 — 9  inches  long  and  4 — 5  inches  in  diameter;  scales 
obtusely  triangular  with  a  spine-tipped  umbo  1 — 1*5  inch  long  and 
1  inch  broad  at  the  recurved  tij).  Seeds  with  a  short  caducous 
wing. 

Pinus  Gerardiana,  Wallich  in  Lambert's  Genus  Pinus,  ed.  II.  Vol.  II.  t.  79  (1837). 
Loudon,  Arb.  et  Fnit.  Brit.  IV.  2254.  Royle,  Illus.  Him.  Plant.  353,  t.  85. 
Forbes,  Pinet.  Woburn,  53,  t.  19.  Endlieher,  Synops.  Conif.  159.  Carri^re,  Traite 
Conif.  ed.  II.  433.  Pariatore,  D.  C.  Prodr.  XVI.  391.  Brandis,  Forest  Fl.  N.W. 
Ind.  508,  t.  67.  Gordon,  Pinet.  ed.  II.  268.  Hooker  fil,  Fl.  Brit.  Ind.  V.  652. 
Beissner,  Nadelholzk.  250.     Mastera  in  Journ.  R.  Hort.  Soc.  XIV.  229. 

This  Pine  inhabits  the  north-west  Himalaya  from  Kunawar  westwards, 
occurring  locally  in  the  eastern  portion  of  its  range  in  the  inner  valleys 
that  are  beyond  the  influence  of  the  periodical  rains.  Its  vertical 
range  is  from  6,000  to  12,000  feet,  the  higher  elevation  being  reached 
in  Kafristan  and  Afghanistan,  where  it  is  common  and  frequently 
associated  with   the  Deodar  Cedar. 

*  Garden  and  Forest,  V.  1  ;    and  X.  162. 
t  Brandis,  Forest  Flora  of  North-west  India,  508. 
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-\s  soen  in  the  Kuram  district,  Pimis  Gerardiana  is  a  verv  handsome 
tree  that  does  not  brancli  as  Pines  usnallv  do,  the  trunk  and  branches 
being  more  like  those  of  a  well-formed  Oak.  It  is  easily  recognise*l 
at  a  distance  by  its  nearly  white  ash-grey  bark  which,  on  close 
examination,  is  seen  not  to  be  of  one  colour  but  consists  of  jmtches 
of  all  tints  from  light  green  to  autumnal  reds  and  bro>vns ;  this  is 
due  to  the  jieculiar  way  in  which  the  Imrk  falls  otf.*  According 
to  Sir  Dietrich  Brandis,  the  timber  is  seldom  used,  and  no  part 
of  the  tree  is  applied  to  any  economic  use  to  any  extent,  excej)t 
the  edible  seeds,  large  quantities  of  which  are  stored  for  ^vinter  use ; 
these  form  a  staple  food  of  the  inhabitants  of  KunaAvar,  being  groiuid 
and  mixed  with  flour.  An  oil  is  extracted  from  them  and  used  in 
native   medicines.! 

The  date  of  the  introduction  of  Pmua  (rPrartliana  into  Great  Britain 
is  not  accurately  known.  Cones  were  sent  to  England  by  Dr.  Wallich  and 
others  at  different  times,  but  apj^rently  mixed  with  those  of  P.  longifolia. 
The  fii*st  seedlings  that  proved  to  l)e  true  were  raised  by  Messrs. 
I>awson  of  Edinburgh  and  by  Messrs.  Low  of  Clapton,  a  short  time 
previous  to  the  publication  of  Loudon's  "  Arboretum,"  but  which  have 
long  since  disappeared,  as  have  most  of  the  specimens  in  the  soutli-west 
of  England  mentioned  in  the  former  edition  of  this  Manual.  Seedlings 
have  ])een  repeatedly  raised  in  the  Royal  (xardens  at  Kew,  but  they 
refuse  to  gi-ow  for  any  length  of  time.  The  finest  existing  tree  in 
the  British  Islands  known  to  the  author  is  in  the  gix)unds  of  Lord 
Ardilaun  at  St.  Anne^s,  Clontarf,  near  Dublin.  The  species  coni- 
memorat(\s  its  discoverer.  Captain  (lerard  of  the  Bengal  Native 
Infantry,  one   of   the    earliest  explorers   of    the   noith-west   Himalaya. 

Pinus   halepensis. 

A  tre<»  of  variable  height  and  habit,  according  to  situation  and 
3isi)ect;  in  tlie  lower  grounds  in  good  soil  attaining  a  height  of 
50 — 60  or  more  feet  with'  a  slender  trunk,  open  h(»ad,  and  irregularly 
disposed  branches;  the  bark  of  the  trunk  usually  smooth,  greyish  or 
ash-coloured ;  in  (ireat  Britain  irregidarly  fissured,  the  fissures  exj)0siiig 
a  reddish  brown  inner  cortex.  (.)n  the  arid,  rocky  shores  of  the 
Mediterranean  Sea  often  in  the  form  of  a  large  spreading  bush  with 
the  branches  sometimes  curiously  distorted  by  the  wiml.  Branchlefci 
slender  with  the  foliage  clustered  at  the  extremities ;  buds  small, 
conic-cylindric ;  perulse.  deltoid,  acuminate,  with  lacerated  margins. 
Leaves  geminate,  sometimes  ternate,  persistent  about  two  years,  filiform 
with  short  callous  tips,  2 '5 — 3*5  inches  long,  dark  green  ;  basal  sheaths 
whitish,  about  0*5  inch  long,  but  soon  becoming  corrugated  and  brown. 
Staminate  flowers  in  dense  clusters  of  thirty — forty  or  more,  from 
one-eighth  to  one-sixth  of  an  inch  long,  reddish  brown.  Cones  shortly 
l)edunculate,  usually  solitary  but  sometimes  two  —  three  together, 
cylindric-conic,  2 — 3  inches  long,  yellowish  brown,  often  with  a  greyish 
tinge ;  scales  broadly  oval-oblong,  abriij)tly  cuneate  at  the  base,  the 
apophysis  rhomboidal  with  a  transverse  keel.  Seeds  small  with  a 
lenticular  wing. 

*  Aitchison   in   Journal  of  the   Linnean   Society,    XVIII,    97. 
t  Forest  Flora  of  North-west   India,    609. 
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Pimis  lialei)ensis,  Miller,  Diet.  ed.  VIII.  No.  8  (1768).  Lambert,  Genus  Pinus,  L 
t.  II.  (1803).  Loudon,  Arl).  et  Frut.  Brit.  IV.  2231,  \Wtli  figs.  Forbes,  Pinet- 
Wobum,  25,  t.  8.  Link  in  Linnaea,  XV.  496.  Endlicher,  Synops.  Conif.  180. 
Carri^re,  Traits  Conif.  ed.  II.  Parlatore,  D.  C.  Prodr.  XVI.  383.  Gordon,  Pinet. 
ed.  II.  236.  Boissier,  Fl.  orient.  V.  695.  Beissner,  Nadelholzk.  223.  Mastera  in 
Gai-d.  Chron..  XXII.  (1884),  p.  552,  with  fig.  ;  and  Jouni.  R.  Hort.  Soc.  XIV.  238. 
And  many  othei-s. 

Finus  halepensis  is  spread  almost  continuously  throughout  the 
Mediterranean  region  from  Portugal  to  Palestine  and  Egypt,  and 
eastwards  into  the  Trans-Caucasian  provinces  of  Russia  as  far  as 
Georgia ;  it  is  also  common  in  west  and  south  Anatolia,  covering 
the  sand  dunes  of  the  Cilician  coast  westwards  from  Mersina.  Its- 
association  with  the  maritime  scenery  of  the  region,  especially  with 
classic  structures  of  ancient,  and  sacred  buildings  of  medieval  times 
hi\s  frequently  attracted  notice.  In  photographs  of  Greek  templea 
this  Pine  occurs  singly  or  in  small  groups  w^ith  picturesque  effect 
as  regards  its  surroundmgs,  but  individually  of  no  especial  beauty;  as 
thus  represented  it  usually  has  a  slim  trunk  bare  of  branches  for 
more  than  one-half  of  its  height  with  a  gaunt  crown  of  short 
irregularly  disposed  branches  clothed  with  a  sparse  foliage  tufted  at 
the  extremities   of   the   branchlets. 

Pimis  hafepensis  has   \yeen   in   cultivation   in   Great    Britain   since   the 
l)egimiing   of    the    eighteenth   century,    but    owing    to   climatic   causes   it 
is    now    but    rarely    seen    in    this     country;     the    few    specimens    still 
standing    in    the    Royal    Gardens    at    Kew    and    other   places    have     to- 
sustain  a  continuous  struggle   with    British   winters   t(i   which,   doubtless, 
they   will    ultimately    succumb.      In    the    Australian    colonies    where    it 
was  introduced   many   years   ago,    P.    halepensis  grows   faster  and  attains.' 
a     larger     size     than     in     its     native     habitat,    but     it    has     the     same 
unfurnished   aspect.      There    are    specimens   in   the    Bot*inic    Gardens   of 
South    Australia,    Victoria    and    New    South   Wales    from   70    to   80   or 
more  feet  high. 

The  economic  value  of  Phius  liaJepensis  in  southern  Europe  and 
the  Levant  is  locally  considerable  ;  the  wood  is  white,  with  a  fine 
grain,  and  is  used  for  joinery  in  Provence  and  Piedmont ;  the  resinous^ 
products  are  in  places  nuich  utilised  and  yield,  it  is  said,  a  finer 
turpentine  than  P.  Pinaatter.  The  late  M.  Carri^re  strongly 
recommended  the  planting  of  P.  halepensis  near  the  sea  in  the  soutli 
and  south-west  of  France,  especially  in  places  where  no  other  tree  will 
thrive ;  on  rocks  almost  denuded  of  soil,  and  in  places  where  no 
native  plant  will  take  i-oot  this  Pine  will  grow ;  it  supplies  excellent 
fire-wooil   to    the   peasantry   throughout   the    region. 

Pinus   inops. 

A  tree  of  variable  height  and  habit ;  at  its  greatest  development 
with  a  trunk  75 — 100  feet  higli  and  2 — 3  feet  in  diameter  near  the 
ground ;  on  the  Atlantic  littoral  of  the  United  States  much  less.  In 
Great  Britain  a  short-lived,  medium-sized  or  low  tree  rarely  exceeding 
40  feet  in  height,  oftener  much  less,  the  trunks  sometimes  forked  at 
a    short    distance    from    the    <(round,    slender,    with    dingy    browni    bark 
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fissured  into  numerous  oblong  plates.  Primary  branches  short,  mostly 
horizontal,  often  curved  or  tortuous;  branchlets  opposite  or  in  whorls 
of  three — four,  the  bark  of  the  herbaceous  shoots  tinged  with  glaucous 
violet.  Buds  small,  fusiform,  reddish  brown,  often  covered  with  a  film 
of  whitish  resin.  Leaves  geminate,  persistent  three — four  years,  more 
or  less  twisted,  mucronate,  with  scaberulous  margins,  2 — 2*75  inches 
long,  dark  green ;  Imsal  sheath  0-4  inch  long,  falling  off  the  second 
year.  Staminate  flowers  in  crowded  clusters,  0*5  inch  long,  surrounded 
at  the  base  by  seven — nine  involucral  bracts ;  the  anther  connective 
reniform  and  fimbriated.  Cones  solitary  or  in  whorls  of  two — four, 
ovoid-cylindric,  2*5  —  3  inches  long  and  1  — 1'25  inch  broad  near 
the  base;  scales  oblong-cuneate,  the  thickened  apex  with  an  acute 
transverse  ridge  and  armed  with  a  short  straight  prickle  at  the  middle. 
Seeds   small,  with  a   narrowly   oblong   wing. 

Pimis  inojis,  Solander  ex  Alton,  Hort.  Kew.  ed.  I,  Vol.  III.  367  (1789).  Lambert, 
(leniis  Pimis,  I.  t.  13  (1803).  Michaux,  Hist.  Arb.  Amer.  I.  58,  t.  4  (1810), 
Loudon,  Arb.  et  Frut.  Brit.  IV.  2192,  with  fies.  Forbes,  Pinet.  Wobiim,  15,  t.  1 
Endlicher,  Synops.  Conif.  167.  Carri^re,  Traite  Conif.  ed.  II.  471.  Parlatore,  D.  C. 
Prodr.  XVI  380.  Uoopes,  Evergreens,  84.  Gordon,  Pinet.  ed.  II  238.  Beissucr, 
Nadelholzk.  215.     Masters  in  Journ.  R.  Hort.  Soc    XIV.  230.     And  many  others. 

P.  virginiana,  Miller,  Diet.  ed.  VIII.  No.  9  (1768).*    Sargent,  Silva  N.  Amer. 
XI.  123,  t.  587. 

Eng.  New  Jersey  Pine.     Amer.  Sciiib  Pine.     Fr.  Pin  chetif.     Germ.  Jersey-Kiefer. 

The  geographical  range   of    IHniis    inops    extends   from   the   Hudson 

river    southwards   through   the    Atlantic    States   to    the   valley   of    the 

Savannah   in  central    Georgia,  spreading  westwards   through   Kentucky 

to   southern   Indiana   where   it   attains  its   greatest    development. 

In  the  Atlantic  States  Pimis  inops  is  a  small  tree  for  the  most 
part  of  a  stunted  and  unshapely  habit,  covering  the  barren  lauds 
and  spreading  rapidly  over  fields  exhausted  by  agriculture;  in  this 
region  it  is  used  only  for  fuel.  West  of  the  Alleghanies  it  attains 
a  timber-like  size,  and  its  wood  is  used  for  various  kinds  of  carj^entry, 
esi)ecially  in  connection  with  water-works.  The  date  of  introduction 
into  (treat  Britain  does  not  appear  to  have  been  recorded;  it  was 
cultivated   by  Philip  Miller  hi   the  "Physic"   garden   at  Chelsea  in    1739. 

Pinus  koraiensis. 

A  medium-sized  tree,  usually  40 — 50  feet  high,  occasionally  much 
higher,  witli  a  more  or  less  elongated  pyramidal  head,  the  tiiink 
covered  witli  reddish  grey  bark  peeling  off  in  scaly  plates  4 — 5  inches 
long  and  about  half  as  broad.  In  Great  Britain  the  bark  of 
the  oldest  trees  is  either  smooth  or  more  rarely  marked  with 
resinous  blisters  in  transverse  lines.  Branches  stoutish,  spreading  or 
a,s<M»nding;  branchlets  in  whorls  of  three — four;  buds  small  with  pale 
brown  pemlse.  Leaves  ^(piinate,  crowded  along  the  distal  half  of  the 
shoot,  persistent  three — four  years,  slender,  almost  filiform,  triquetrous, 
3-.5 — 4'5  indies  hmg,  green  on  the  convex  side,  with  five  —  eight 
whitish  strmiatiferous  lines  on  the  flat  sides.  Staminate  flowers 
clustered,  sub-cylindric,  0*5 — 0'75  inch  long,  pale  rose-pink.      Cones  erect, 

*  Miller's  name  is  thence  the  most  ancient,  hut  as  it  was  not  taken  up  by  any  subsequent 
authoi*s  for  more  than  a  century  alterwards,  the  inexpediency  of  reviving  it  is  sufficiently 
evident. 
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sub-sessile,  ovoiiifyliiiilric,  olttiise,  4 — 5  inches  long,  and  2-5 — 3  inches 
in  iliftineter  near  the  base  ;  iwales  broadly  rhoniboid-cuneate,  reflexed  at 
the  apex,  rugose  or  striated.  Seeds  relatively  large  with  a  narrow 
nulinientary  wing, 

Pinus  koraietiais,  Swbold  and  Zwxtnm,  Fl.  Jaj).  II,  28,  t  llfl,  excl.  lira  1—4 
(1842).  Eiidlicher,  Synops.  Coiiif.  140  (1847).  Carriire,  Treite  Conif.  ed.  II.  385. 
Murray,  Pines  and  Flra  of  Jaiiftn,  1,  with  tigs.  Parlatore,  D.  C.  Prodr.  XVI.  404. 
Gordon,  Pinet.  ed.  11.  308.  Maslci^  in  Joum.  Linn.  Soc.  XVIII.  601 ;  and  Joum. 
R.  Hort  Soc.  XIV.  234.  Beissner,  Nadelhoklt.  280,  with  tig.  Mayr,  Abiet. 
dts  Jap.  Reich«a,  73,  t.  V.  fig.   18 

Eiig.  Corean  Pine.     Germ.   Korea- Ziirbel.     Jaji.  Chosen -matzii. 

All  eastern  Asiatic  species 
spread  over  the  Corea,  parts 
of  China  and  Japan.  It  has 
l)een  asserted  by  several 
authors  tiiat  it  is  not  endemic 
in  the  last  named  country, 
but  an  introduced  plant  from 
the  neighlwnring  peninsula 
of  Corea ;  Dr.  Mayr,  how- 
ever, found  this  Pine  scattered 
through  the  mountain  forests 
of  Japan,  notably  at  Kiaso, 
and  on  Mount  Kotzuke,  in 
situations  where  the  trees 
could  not  have  been  planted 
by  the  hand  of  Man,  nor  is 
their  presence  in  these  places 
to  be  accounted  for  by  any 
circumstances  arising  out  of 
the  length  of  time  that 
this  Pine  has  been  cultivated 
by  the  Japanese.*  Its  pre- 
sence in  a  wild  state  in 
Corea  was  verified  t»y  Mr. 
James  Herbert  Veitcli  during 
his  adventurous  journey 
through  the  country  in  1S92; 
Fig.  !M.    coiwoc  ii»<i>t-ir-i-.,i!.  ''^   sHw   it   ill   scvcral   locali- 

ties, notably  on  the  Diiimond 
iflountains  where  it  is  very  abundant.  In  1899  it  was  gathered 
by  Messrs.  Veitch's  Iiotanieal  collector,  E.  H.  WiTson,  in  Yiien-( Chiang, 
in  south  China,  a  locality  so  remote  from  Corea  as  to  indicate  an 
fixtensive^  distribvitiim   of   this   species. 

■  A1>ii!tiiieKn  des  .lapanischen  Keiches,  la-:  cit. 
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Firms  km'aiensk  soiiietimes  attains  imiK)sing  dimeusioiiH  in  Jaijan : 
one  standing  near  a  monastery  in  Nikko  is  nearly  100  feet  higk 
with  a  trunk  three  feet  in  diameter,  but  in  Japanese  gardens  it  i^j 
generally  much  less.  It  was  introduced  into  Great  Britain,  in  1861, 
by  the  late  John  Gould  Veitch ;  its  growth  in  this  countrj'  i< 
relatively  slow,  but  the  tree  is  quite  hardy  almost  everywhere,  ami 
should  be  selected  for  ornamental  planting  where  the  lai^er  Pines  aiv 
unsuitable,  except  in  dry,  sandy  or  heavy  wet  soils.  Good  specimens 
are  growing  in  places  so  ^widely  apart  as  the  Royal  Gardens  at  Kew. 
(Jchtertyre  in  Perthslure,  Fota  Island  near  Cork,  and  Hamwood  iii 
Co.  Meath.  Nothing  is  known  of  the  quality  of  the  wood,  which  in 
Japan    is   too   scarce  to  lie    available    for  use; 


Pinus  Lambertiana. 

A    gigantic    tree,    with    an    almost    cylindrical    trunk    150 — 300    feet 
high,    and  10 — 15    feet    in    diameter,    usually   free   of   branches    for   two 
thirds  of  its  height.     Bark   smooth,  ash-brown,  fissured  into  small,  oblong 
l)lates.       Branches    spreading,  or   more   or   less  deflexed ;    the     branchlets 
short     and     flexible,     the     whole     ramification     forming     an      elongated, 
pyramidal    crown.        Buds    sub-fusiform,    with    an    acute    point    at    the 
apex  ;    perulge    closely    imbricated,    lanceolate,    red-brown,    downy    at   the 
edges.         Leaves     quinate,      persistent      four  —  five      years,      triquetrous, 
mucronate,    scaberulous    along    the    margins,    3 — 5    inches    long,    bright 
green   on   the   convex   side,    with   three — six   stomatiferous  lines   on  each 
of    the    flat    sides  ;     basal    sheath    short,    deciduous,    usually    split    int*) 
three   teeth   at  the   margin.       Staminate   flowers   in   rather  dense  spites, 
surrounded    at    the    base    by    ten — fifteen    involucral     bracts,    cylindric, 
0*5     incli     long,     light     yellow    brown.        Cones     pendulous,     cylindric, 
tapering   at   the   apex,   15 — 20   or   more   inches   long,    and   3 — 3 '5   inches 
in    diameter ;     scales     somewhat     fan     shaped,     2 -5     inches     long,    and 
1'75   inch   broad.       Seeds    about    0*5    inch    long,    Avith    a    dark   brown 
roundish  oblong  wing  as  long  again  as  the  seed. 

Pinus  Lanibertiana,  Douglas,  Ti-ans.  Llun.  Soc.  XV.  500  (1828).  Lambert, 
Genus  Pinus,  ed.  II.  Vol.  1.  57,  t.  34.  Loudon,  Arb.  et  Frat.  Brit.  IV.  2288, 
with  figs.  Forbes,  Piuet.  Woburn,  77,  t.  30.  Endlicher,  Synops.  Conif.  150. 
Carriere,  Traite  Conif.  ed.  11.  403.  Parlatore,  D.  C.  Prodr.  XVI.  486.  Hooiks, 
Evergi-eens,  134.  Gordon,  Pinet.  ed.  II.  30.  Lawson,  Pinet.  Brit.  I.  47,  t.  7  and 
figs.  Engehnann  in  Brewer  and  Watson's  Bot.  Califor.  II.  123.  Beissner, 
Nadelholzk.  294.  Mastere  in  Gard.  Chron.  I.  s  8  (1887),  p.  772,  with  fig. ;  »«<! 
Jouni.  R.  Hort.  Soc.  XIV.  231.      Sargent,  Silva  N.  Amer.  XI.  27,  tt.  542,  543. 

Eng.  and  Amer.  Sugar  Pine.  Fr.  Pin  gigantesque.  Germ.  Riesen-Kiefer. 
Zucker-Kiefer.     Ital.  Pino  zucchero. 

Pinus  Lamhertianci  occurs  throughout  the  States  of  Oregon  and 
California  from  the  Columbia  river  to  the  San  Jacinto  mountains, 
whence  it  passes  into  Lower  California,  reaching  its  southern  limit  on 
Mount  San  Pedro.  ^  It  is  an  alpine  tree  that  follows  the  Cascade  and 
Sierra  Nevada  mountains  with  a  vertical  range  of  2,500 — 8,000  feet 
elevation  and  also  the  trend  of  the  coast  range  as  far  as  the  Santa 
Lucia  mountains  near  Monterey ;  its  best  development  being  atteinetl 
at   5,000 — 6,500   feet.     It   does  not   form   pure   forests    but   is   usually 
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mingled  in  small  isolated  groves  with  the  Eedwood,  Pinus  poiiderosa 
and  Abies  concolor,  and  towards  its  northern  limit  it  is  mixed  with 
Abies  graiidiSy  Thuici  yigantea,  and  other  coniferous  trees. 

Pinus  Lambertiana  is  the  loftiest  of  all  Pines;  its  column-Hke, 
perpendicular  trunk  towers  in  some  places  to  a  height  of  300  feet, 
thus  rivalling  the  stature  of  the  gigantic  Sequoias  with  which  it  is  in 
places  associated ;  the  usual  height,  however,  ranges  from  120  to 
250  feet.  As  seen  at  a  distance  on  tlie  western  slopes  of  the  Sierra 
Nevada  its  aspect  is  that  of  a  tall  column  "  with  a  lanky  contour 
and  sparse  ramification,  wanting  tlie  j^icturesqueness  of  P.  ponderosa 
and  the  bulk  in  proportion  to  height  of  a  Sequoia,"*  hut  when 
approached  nearer  this  unfavourable  impression  is  modified  by  the 
strikingly  beautiful  living  cones  whicli  hang  from  the  tips  of  the 
branches,  bending  them  by  their  weight,  and  which,  in  the  sunshine, 
sparkle  like  pendents  of  diamonds  owing  to  the  high  refractive  power 
of  the  resin  that  copiously  exudes  from  them  and  hangs  in  drops  from 
the  scales. 

The  timl>er  yielded  by  Pinus  Lambetiiaria  is  of  excellent  quality  ;  the 
wood  is  solid,  straight-grained,  very  fragrant  and  easily  worked  ;  it  does 
not  crack  or  warp,  and  is  on  that  account  much  used  for  cabinet  work 
and  indoor  carpentry.  The  sap  that  exudes  from  the  trunk  when  cut  or 
wounded  thickens  into  a  whitish  substance  with  a  sugar-Hke  flavour, 
whence  this  tree  has  obtained  the  name  of  the  Sugar  Pine.  The  Indians 
sometimes  utilise  the  exuded  substance  for  food,  but  it  is  not  much 
relished  bv  the  whites ;  the  seeds  too  are  eaten  bv  the  Indians.  On 
account  of  its  valuable  timber  the  destruction  of  the  Sugar  Pine  has 
been  rapid  and  often  wanton,  but  by  the  recent  enactment  of  sufficiently 
stringent  laws,  it  is  now  more  or  less  secure  against  criminal  waste. 
Nevertheless  seedlings  and  young  trees  are  scarce  on  account  of  the  seeds 
being  devoured  in  prodigious  quantities  by  squirrels,  paiTots,  crows,  and 
other  animals. 

The  Sugar  Pin(?  was  discovered  by  David  Douglas  in  south-west  y 
Oregon  in  Octol^er  1826,  and  was  introduced  by  him  in  the  following 
year.  He  had  previously  seen  one  of  its  large  cones  which  had  been 
brought  to  him  by  an  Indian,  and  this  induced  him  to  make  an 
excursion  southwards  for  the  express  purpose  of  gathering  cones  and 
seeds ;  during  the  jouniey  he  suffered  great  hardships,  and  when 
securing  his  first  cones  he  was  in  danger  of  losing  his  life  from  the 
hostility  of  the  Indians.  Pi?ius  Larnbertiana  has  now  been  a  denizen  of 
the  British  Isles  for  more  than  seventy  years;  in  the  drier  and  colder 
climate  of  this  country  it  shows  no  indication  of  rivalling  the  gigantic 
dimensions  of  its  parents  in  western  America ;  its  growth  is  slow  and  the 
l)est  specimens  have  for  the  most  part  an  irregular  outline  caused  by  the 
furciition  of  tlie  tnuik  at  an  early  age  and  by  the  imequal  development 
of  the  branches,  t  To  ensure  a  good  specimen  of  this  noble  tree  it 
should   be   planted   in  a  situation  sheltered  from  winds  blowing  from  the 

*  Sir  J.  D.  Hooker  in  Gard.  Chroii.  XXIII.  (1885),  p.  11. 

t  The  largest  sjieciniens  of  Finns  Lambertiana  known  to  the  author  are : — In  England 
at  Bavfordbiiry,  Hertfoi*d ;  Dropniore,  Eastnor  Castle,  Elvaston  Castle,  Kenfield  Hall, 
Canterbury  ;  Tortworth  Court,  Revosby  Abbey.  In  Scotland  at  Keir  and  Methven  Castle, 
Perthshire ;  and  at  Poltalloch  in  Argyllshire.  In  Iieland  at  Woodstock  Kilkenny ;  and 
Powerscourt,  Wicklow. 
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north,  north-east,  and   east,  and  a  cleiir  space  having  a  radius  of  not   leas 
than  from  25  to  30  feet  should  \ye  allowed  for  it. 

The  specific  name  was  given  by  Douglas,  in  compliment  to  Mr.  A.  B. 
Lambert,  a  munificent  patron  of  science,  and  the  author  of  a  beautifully 
illustrated  folio  work  entitled  "The  (jenus  Puius."  This  work,  together 
with  the  encouragement  he  gave  to  the  discovery  and  introduction  of 
new  kinds,  has  associated  Mr.  Lambert's  name  with  coniferous  plants. 

Aylmer    Bouuke   Lambert  (1761 — 1842),    the  only    sou    of   Edward    Lambert    of 
Boyton     House,    Heytesbury   iu    Wiltshire,    was    bom   at   Bath.      He  was  educated  at 
St.  Mary's  Hall,  Oxfoi-d,  and  early  devoted  his  attention  to  Botany.     He  was   one    of 
the  founders  of   the  Linnean  Society,  of  which  he  was  one  of  the  Vice-Presidents ;    he 
was  also  a   Fellow  of  the   Royal  Society.       When  he  came  to  his  paternal  estate,   he 
formed  a  large  herbariimi,  which  was  for  many  years  under  the  char^  of  Da\'id  Don. 
This  collection,  as  well  as  Mr.  Lambert's  extensive  library,  was  made  available   to   all 
men  of  science.      There   was  an   open   reception   of  scientitic  men  every  Saturday  at 
Mr.    Lambert's   house.      He   was   anxious  to  encourage  science,    and  his  ample  means 
enabled   him    to   Ratify   his   taste   in   this   respect.      For   many  years  his  health  was 
ieeble,  and  he  retired  to  Kew,  wliere  his  proximity  to  the  Royal  Gardens  afforded  the 
means  of  gratifying   his   botanical   tastes.      Besides   the   work    above    mentioned,    he 
published   a  description   of  the  genus   CinchoLa,  and  contributed  many  papers  to  the 
"Transactions  of  the  Linnean  Society."     After  his  death  his   herbarium  was  sold   by 
public  auction,  when  a  small  jwrtion  of  it  was  purchased  for  the  British  Museum. 

Pinu3  Laricio. 

A  lofty  tree  80 — 120  or  more  feet  high  with  a  relatively  slender 
trunk  and  open  pyramidal  crown ;  in  old  age  often  with  a  rounded 
or  unihrella-like  top.  Bark  of  trunk  dark  grey,  rugged  and  fissured 
into  irregular,  thinnish  plates,  which  on  being  cast  off,  expose  a  smooth, 
pale  reddish  brown  inner  cortex.  Branches  spreading  or  deflexed, 
often  upturned  at  the  ends.  Branchlets  stoutish,  at  first  pale  green 
changing  to  reddish  brown  at  the  end  of  the  second  year.  Buds  conic, 
acute,  0*5 — 0-75  inch  long,  with  lanceolate,  acuminate,  reddish  brown 
])erul£e  fringed  with  silky  liaii-s.  Leaves  geminate,  persistent  three — four 
years,  semi-terete,  with  seiTulaki  margins  and  rather  obtuse  apex,  4 — 6 
inches  long,  rigid  or  waved,  dark  green ;  l)asal  sheath  0*5  inch  long, 
whitish ;  shorter,  darker  and  corrugated  the  second  year.  Staminate 
flowers  densel}*  clustered,  cylindric,  1 — 1*5  inch  long,  pale  yellow.* 
Cones  solitary  or  two — three  together,  conic-cylindric,  2 — 3  inches  long, 
and  usually  a  little  more  than  an  inch  in  diameter  above  the  liase; 
scales  oblong,  the  apical  thickening  rhomboidal  with  a  transverse  keel 
and   a   small   central   de[)ression   in  which    is   a   minute   pyramidal  iniilxi. 

Pinus  Laricio,  Poiret,  Diet.  Encycl.  V.  339  (1804).  Lambert,  Genus  Pinus, 
ed.  II.  Vol.  I,  9  (1828).  Loudon,  Arb.  et  Fnit.  Brit.  IV.  2200,  with  figs.  Link  in 
Linnrea,  XV.  494.  Endlichcr,  Synops.  Conif.  178.  Carri^re,  Tiwit^  Conif.  ed.  II.  491. 
Parlatore,  D.  C.  Prodr.  XVI.  386.  Gordon,  Pinet.  ed.  II.  239  LawsoD,  Pinet. 
Brit.  I.  55,  t.  8.  Willkomm.  Foratl.  Fl.  ed.  II.  226.  Boissier,  Fl.  orient.  V.  697. 
Beissner,  Nadelholzk.  238,  with  fig.  Masters  in  Gaid.  Chron.  XXI.  (1884),  p  18, 
with  fig.  ;   and  Jouni.  R.  Hort.  Soc.  XIV.  232.     And  many  others. 

Eng.  Coraican   Pine,  Larch    Pine.      Fr.  Pin  de  Corae,  Laricio  de  Corse.      Germ. 
Schwarzkiefer.      Ital.  Pino  di  Corsica. 

var.— austriaca. 

In  Great  Britain  usually  a  smaller  tree  of  denser  habit,  with  stouter 
and  longer  horizontal  bi-anches,  and  shorter  but  stouter  and  more  rigid 
leaves  of   a   darker  green.     In  the  forests  of  Austria  attaining  dimensions 

*  The  staminate  and  ovuliferous  flowere  of  Pinvs  Laricio  are  fully  described  in  pp.  37   38. 
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equalling  those  of  the  typical  form  on  the  mountains  of  Corsica,  denuded  of 
branches  for  more  than   half  the  height  and  with  a   dome-shaped  ci-omti. 

P.  Laricio  var.  austriaca,  Eudlicher,  Synoijs.  Coiiif.  179.  P.  austriaca,  Hoss, 
Monogr.  der  Schwarzfdhre,  Wieii  (1831).  Loudon,  Arb.  et  Fnit.  Brit.  IV.  2206. 
P.  Laricio  nigricans,  Parlatore,  D.  C.  Prodr.  XVI.  387.  P.  leacodermls  Antoine. 
Austrian  Pine.     Pin  noir  d'Autriche.     Oesterreichiache  Schwarzkiefer,  etc 

var.  — monspelieiiBis. 

A  more  slender  tree  with  more  slender  leaves  of  a  brighter  green ; 
the  bark  of  the  branchlets  ^vith  a  more  decided  orange-red  tinge  than 
in  any  of  the  Laricio  forms  j  the  habit  of  the  tree  during  the  first 
twenty — thirty  years  an  elongated  pyramid,  which,  with  the  bright 
green   foliage,   gives   it   a   distinctive   character  among   Pines. 

P.  Laricio  var.  monspeUensis,*  Beissner,  Nadelholzk.  242.  P.  pyrenaica,  Gordon 
Pinet.  ed.  II.  255  (not  Lapeyrouse).  P.  Laricio  tenuifolia,  Parlatore,  D.  C.  Prodr. 
XVI.  387.     P.  Laricio  leiophylla,  Christ.  Europ.  Ablet.  15. 

var.— PaUasiana. 

A  broader  tree  Avith  stout  Ijranches  springing  from  near  the  ground 
which  sometimes  ascend  parallel  with  the  trunk,  but  more  frequently 
(in  dry  localities)  spread  out  so  as  to  impart  to  the  tree  a  broadly 
p^Tamidal  habit.  The  terminal  buds  more  elongated  than  in  the 
typical  Fi7ius  LariciOy  the  leaves  frequently  longer  and  more  slender, 
and   the   cones   larger   and   of   more   ovoid   shape. 

P.  Laricio  PaUasiana,  Endlicher,  Synops.  Conif.  179.  P.  PaUasiana,  Lambert, 
Genus  Pinus,  II.  t.  1.  Loudon,  Arb.  et  Frut  Brit.  IV.  2206,  with  figs.  P.  Laricio 
caramanica,  Spach,  Hist.  Veg.  Phan.  XI.  385.  P.  Fenzlii,  Antoine.  And  many  others. 
Crimean  or  Tartarian  Pine.      Laricio  de   Caramanie.     Taurische  Schwarzkiefer. 

The  three  varieties  here  described  are  geographical  or  climatic  forms, 
of  which  a  fourth  is  admitted  by  some  authors  under  the  name  of 
calal/Hea,  but  which  is  unknown  in  the  British  Pinetum.  Besides  these 
climatic  forms,  a  considerable  number  of  deviations  from  them  and  also 
from  the  type  have  api>eared  in  the  seed  beds  of  horticulturists,  as 
Laricio  pejidtda^  Laricio  py(p/uea,  auati'iara  aurea,  etc.,  ])ut  none  of 
them   are  probably   perpetuated   in   British   nurseries  at   the  present  time. 

The  geographical  area  inhabited  by  Pinus  La'ticio  in  a  wild  state 
comprehends  central  and  southern  Europe,  and  western  Asia  within 
the  same  latitude  ;  it  extends  in  a  longitudinal  direction  from  the 
Cilician  Taurus  to  the  Sierra  de  Cazorla  in  Spain,  and  in  a 
meridional  direction  from  the  Wiener  Wald  to  Sicily.  Its  distribution 
over  this  region  is  very  unequal,  and  much  interrupted  ;  on  the 
mountains  it  forms  in  places  pure  forests  of  considerable  extent  : 
in  other  districts  it  occurs  in  groups  or  groves  only.  The  form 
here  regarded  as  the  type,  P.  Laricio  proper,  grows  chiefly  on  the 
mountains  of  Corsica  and  the  maritime  Alps  of  France  and  Italy. 
The  variety  austriaca  is  a  more  inland  tree,  spread  over  the  Austrian 
provinces  of  Lower  Austria,  Carniola,  Croatia,  the  Banat,  and  also 
the   northern   half   of    the   Balkan  peninsula.     The  variety  mofispelieiisis 

•  This  varietal  name  is  preferred  to  pyrenaica^  the  name  by  which  this  Pine  is  best  known 
in  Great  Britain,  to  avoid  confusion  with  the  trne  Piniis  jryrenaiea. 
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represents  the  species  in  the  western  portion  of  the  area  of  its 
distribution,  on  the  Spanish  Sierras,  the  Pyrenees  and  the  Cevennes ; 
and  Pallasiana,  in  the  eastern  portion,  from  the  Cilician  Taurus  to 
the  mountains  of  Bithynia.  The  vertical  range  of  P.  Laricio  and 
its  varieties  varies  in  the  different  regions  over  which  they  are 
spread;  in  Spain  it  is  estimated  to  be  approximately  1,000 — 3,500  feet 
elevation,  in  Corsica  3,000—5,000  feet,  on  Mount  Etna  4,000—6,500  feet, 
in  Albania  2,500 — 3,000  feet,  on  Olympus  and  the  Cilician  Taurus 
4,000—6,000   feet. 

The  type,  Pinus  Lancio  proper,  was  introduced  into  Great  Britain 
in  1759  under  the  name  of  P.  sylvestris  maritinia,  and  many  fine  old 
trees  scattered  over  the  country  attest  its  adaptability  to  the  British 
cUmate,  of  which  one  standing  near  the  principal  entrance  to  the 
Royal  Gardens  at  Kew  is  worthy  of  mention.  The  variety  austriaca 
was  introduced  in  1835  by  Lawson  of  Edinburgh,  moTispeliensis  about 
the  same  time,  and  Pallasiana  first  became  known  in  British  Arboreta 
towards   the   end   of   the   eighteenth   century. 

The  Corsican  Pine  is  recommended  by  the  best  forestry  authorities 
for  profitable  planting  in  this  country.  For  quahty,  quantity,  general 
utility  and  early  maturity  it  may  have  equals,  but  no  superiors  among 
the  true  Pines.  It  is  constitutionally  hardy,  of  very  rapid  growth, 
surpassing  its  congeners,  and  a  rival  to  the  f recjuently  diseased  Larch ;  of 
large  dimensions,  attaining  heights  of  from  80  to  100  feet,  arriving  at 
maturity  in  sixty  to  eighty  years,  but  will  produce  timber  fit  for  any 
purpose  in  about  thirty  or  forty  years.  It  is  not  fastidious  as  to  soil 
or  situation,  and  excepting  in  spongy  marsh  or  soft  peat,  there  is  no 
<lescription  of  soil  not  surcharged  with  stagnant  water  in  which  it 
would  not  grow  and  produce  wood  of  as  good  quality  and  equal 
<iuantity,  and  yield  as  quick  and  profitable  a  return  as  any  timber  tree 
extant.  Its  wood,  when  young  or  newly  cut,  is  creamy  white  ;  when 
matured  and  seasoned,  brownish  yellow  ;  very  resinous,  elastic,  and 
tough ;  very  durable,  long  grained,  and  though  a  little  coarse  in  texture, 
is  easily  worked  and  capable  of  receiving  a  tolerably  good  polish.  It 
is  less  subject  to  the  ravages  of  insects,  fungi,  game  or  vermin  than 
any  other  Pine,  which  may  be  accounted  for  by  the  bitter  aromatic 
flavour  with  which  its  juices  are  impregnated.  It  is  a  sparse  tap- 
rooted  Pine  when  in  a  young  state,  but  it  is  not  on  that  account 
bad  to  transplant.  If  the  seedling  plants  are  transplanted  in  the 
autunm  or  winter,  after  their  first  summer's  growth,  and  again  ever}* 
succeeding  autumn  or  winter  till  removed  to  their  permanent  (piart^rs, 
the  failures   are   nil. 

The  Austrian  Pine  is  a  fast-growing  dense-habiteti  tree  of  great 
accommodative  power  on  the  poorer  classes  of  soils  and  for  bearing 
shade  ;  it  is  one  of  the  l)est  of  Pines  for  forming  shelter  screens 
and  for  planting  on  chalk  hills.  The  wood  of  the  Austrian  Pine  is 
coarser  in  grain  than  that  of  P.  Lancio  proper,  and  is  apt  to  be 
knotty  when  the  trees  have  been  grown  in  poor  soils  ;  it  is  better 
adapted  for  out-of-door  work  as  rougli  fencing  than  for  the  better 
kinds  of  carpentry-.  The  varieties  itifmsj/eNerms  and  Pallasiana  are 
effective  park  and  landscajie  trees,  for  which  purpose  alone  they  should 
be    used   in    (ireat   Britain   and    Ireland 
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The  specific  name  Lancio  is  the  common  name  of  the  tree  in 
southern  Europe.  It  is  often  called  the  Corsican  Pine  in  England, 
for  no  assigned  reason  except  that  considerable  quantities  of  seed  have 
been  received  from  the  island  of  Corsica. 

Pinus  longifolia. 

A  large  tree  100  or  more  feet  high,  with  symmetrical  branches  high 
up  on  the  trunk  formmg  a  rounded  head  of  light  foliage,  but  often 
stunted  and  gnarled.  Bark  rough,  fissured  into  polygonal  plates  by 
deep,  dark-coloured  furrows.  Leaves  ternate,  persistent  two — three  years, 
slender,  9 — 12  inches  long,  the  inner  face  keeled  so  as  to  be  nearly  triquetrous, 
and  with  a  rounded  convex  back  ;  basal  sheath  persistent,  greyish  brown, 
fimbriate  at  the  edge  with  long  fibres.  Staminate  flowers  in  crowded  clusters, 
cylindric,  about  an  inch  long.  Cones  on  short  stiff  stalks,  spreading  or 
recurved,  solitary  or  in  whorls  of  three — five,  ovoid-conic,  4 — 7  inches  long, 
and  3  inches  in  diameter  above  the  base;  scales  1*5 — 2  inches  long, 
and  0*75  inch  broad,  the  apophysis  forming  a  spi-eading  or  recurved,  obtuse, 
pyramidal  beak  with  four — six  distinct  rounded  faces.  Seeds  with  a  thin 
membraneous  wing  0*75 — 1  inch  long,  oblanceolate  obtuse,  and  unequal 
sided.  —  Brandis,  Forest  Flora  of  North-wed  hidia^  p.  506. 

Pinua  longifolia,  Roxburgh,  Fl.  Ind.  III.  651  (1832).  Loudon,  Arb.  et  Frut.  Brit. 
IV.  2262,  with  figs.  Endlicher,  Synops.  Conif  158.  Parlatore,  D.  C.  Prodr. 
XVI.  390.     Gordon,  Pinet.  ed.  II.   275.     Hooker  fil,  Fl.  Brit.  Ind.  V.  652. 

Fifiiis  longifolia    inhabits    the    outer  Himalaya   and    foot-hills    from 

Bhotan  to  the  Indus  at  elevations  ranging  from  1,500    to    6,000  feet, 

attaining   its    greatest   development   in    Kumaon   where    it  ascends    to 

7,500   feet,  and   is  one   of    the  most  beautiful    trees    of    the    district. 

It  forms  pure  forests  in  many  places,  often  with  a  scanty  undergrowth 

of  Andromeda,   Berberis,  Bhus  Cotinus,   and   a   few   others. 

In  an  economic  sense,  Pinus  longifolia  is  the  most  valuable  of  the 
Himalayan  Conif erse  to  the  inhabitants  of  the  region ;  the  wood  is 
easy  to  work,  and  is  extensively  used  on  the  hills  for  building  and 
out-of-door  carpentry,  ])ut  soon  decays  on  exposure  to  the  weather.  It 
yields  large  quantities  of  turpentine  and  resiu,  the  collection  of  which 
is  an  important  industry  of  the  districts  in  which  the  tree  is  abundant; 
the  stumps  of  the  trees  that  have  been  tapped  for  their  resinous 
products  are  often  so  full  of  turpentine  that  the  wood  is  used  as 
torches  instead  of  candles  in  houses  and  mines ;  the  bark  is  used  for 
tanning  leather ;  charcoal  is .  made  of  the  Avood,  and  the  charcoal  of 
the  leaves  mixed  with  rice-water  is  used  instead  of  ink ;  the  seeds  are 
much  eaten  by  the  poorer  inhabitants,  but  they  have  a  strong  flavour  of 
turpentine.*  As  may  be  inferred  from  its  geogi*aphical  position,  this 
Pine  is  too  tender  for  the  climate  of  Great  Britain.  According  to 
Loudon  it  was  introduced  in  1801,  and  was  long  cultivated  as  a 
greenhouse  plant ;  its  long,  slender,  bright  green,  pendulous  leaves  render 
it  a  distinct  and  beautiful  object  for  the  conservatory,  for  the  decoration 
of  which  it  is  still  occasionally  used  while  in  a  young  state.  It  has  its 
analogue  in  tlie  beautiful  P.  patula  of  Mexico,  which  is  haitUer  and 
attains  a   large    size  in  Devon,  Cornwall  and    the   south   of   Ireland. 

*  Brandis,  Forest  Flora  of  North -west  India,  loc.  cit.  supra. 
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Pinus   mitis. 

A  tree  with  a  slightly  tapering  trunk  80 — 120  feet  liigh,  Imt 
frequently  much  less,  with  a  short,  p^Tamidal,  tnincate  heiul  of 
comparatively  slender  bmnches  that  depend  more  or  less.  Bark  rougliish, 
fissured  into  irregular  plates.  Branclilets  stout,  at  first  pale  green  or 
pale  violet  and  glaucescent,  changing  with  tige  to  reddisli  brown- 
Buds  ovoid,  obtuse,  about  0*25  inch  long,  with  small  orange-bro\^ai, 
imbricated  perulaB.  Leaves  geminate,  frequently  ternate  on  young  trees, 
persistent  two — three  years,  flexible,  slender  with  a  cartilaginous  tip 
and  serrulate  margins,  2*5 — 4  inches  long,  grass-green  ;  basal  sheath  at 
first  white,  0"5  inch  long,  much  shorter  and  lacerated  the  second  year. 
Staminate  flowers  in  short  crowded  clusters,  oblong-cylindric,  alx)ut  0*75 
inch  long,  with  pale  pink  anthers  ami  surrounded  at  the  base  by 
ovate,  acute,  involucral  bracts  in  alx)ut  three  series.  Cones  in  i>airs 
or  in  clusters  of  three — four,  ovoid  or  cylindric-ovoid,  shortly  stalked, 
1%5 — 2*5  inches  long  and  a  little  more  than  an  inch  in  diameter  near 
the  base ;  scales  obovate-cuneate  with  but  a  slightly  thickened  apophysis 
terminating  in  a  transverse  ridge  with  a  short  j)ale,  pyramidal  umlx). 
8eeds  prism-shaped,  with  a  pale  brown  fragile  wing  about  0*5  inch 
long. 

Pinus  mitis,  Michaux,  Hist.  Arb.  Anier.  I.  52,  t.  3  (1810).  Loudon,  Arb.  et 
Frut.  Biit.  IV.  2195,  with  figs.  Endlicher,  Synops.  Conif.  167.  Carriere,  Traits 
Conif.  ed.  II.  472.  Parlatore,  D.  C.  Prodr.  XVI.  243.  Beissner,  Xadelholzk.  216. 
Masters  in  Joum.  R.  Hort.  Soc    XIV.  233.      And  others. 

P.  echinata,  Miller,  Diet.  ed.  VIII.  No.  12  (1768).»  Sargent,  Silva  of  N.  Amer. 
XI.  143,  t.  587. 

P.  variabilis,  Lambert,  (^enus  Pinus,  1.  22,  t    15  (1803).     Pursb,  Fl    Amer.  643. 

Eng.  Soft-leaved  Pine.  Amer.  Yellow  Pine,  Short-leaved  Pine,  Spruce  Pine, 
Fr.  Pm  jaime,  Pin-Sapin.     Germ.  Glatte-Kiefer,  Fichten-Kiefer,  Gelb-Kiefer. 

Pintis  mitis  is  the  most  widely  distributed  of  the  Pines  of  eastern 
North  America.  From  New  Jei-sey  and  eastern  Pennsylvania  it 
spreads  southwards  to  northern  Florida  and  westwards  to  tlie 
Mississippi  river.  '*  West  of  the  Mississippi  river  it  is  most 
abundant  and  attains  its  noblest  size,  often  forming  pure  forests 
over  great  areas  in  its  range  from  north-eastern  Texas  and  western 
Louisiana   to   south-western   Illinois."  t 

The  Short-leaved  or  Spruce  Pine  is  one  of  the  most  valuable  timber 
trees  of  the  etustern  and  Mississippi  States;  the  wood  is  heavy,  hiird, 
strong  and  coarse-grained,  but  varies  considerably  in  (piality  and 
in  the  thickness  of  its  siipwood  ;  it  is  used  for  building  purpK)3e8 
generally,  also  for  cabinet  work,  the  interior  finish  of  houses,  car- 
building,  railway  ties,  etc.  Professor  Sargent  states  that  Pimis  mitis 
spreads  rapidly  over  abandoned   fields    in    th*>    southern   and  Gulf  States, 

•  Pinus  echinata  is  by  far  the  oldest  published  name,  but  it  was  not  taken  up  by  any 
author  of  note  till  the  publication  of  Vol.  XI.  of  Professor  Sargent's  Silva  of  North 
America  in  1897.  There  is  some  uncertainty  i-especting  the  identification  of  Lambert's 
P,  varia/>ilis,  some  authors  referring  it  to  P.  inops^  others  to  P.  mitis.  As  Michaux 's  name 
lias  now  been  in  continuous  use  for  nearly  a  century,  the  great  inconvenience  of  relinquishing 
it  is  sufficiently  obvious. 

t  Silva  of  North  America,  loc.  cit.  supra. 
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which  it  soon  covers  with  healthy  forests,  and  seems  destined  to  play 
an  important'  part  in  restoring,'  fertility  to  the  lands  of  those  States, 
and  in  supply in<^  new  cn-ops  of  valuable  timber. 

Whatever  may  be  its  value  and  destiny  in  Americti,  very  little  can 
be  said  in  its  favour  on  this  side  of  the  Atlantic.  It  is  not  known 
when  it  was  introduced  into  (iretit  Brifciin,  but  it  was  in  cultivation 
in  1739  and  ])erhaps  cnirlier  ;  it  has  rarely,  if  ever,  been  seen  to 
thrive  for  long  in  this  country,  and  old  trees  liave  become  exceedingly 
rare.  The  nearest  affinities  of  Piyiun  nntis  are  P.  inops  and  P.  rigida, 
between  which  it  may  b(»  said  to  form  a  connecting  link.  Young 
plants  of  P.  mitts  and  P.  inopa  are  scarcely  distinguishable  ;  the 
herbaceous  shoots  of  P.  mifis  are  sometimes  violet  tinted  like  those 
of  P.  tjiops,  sometiuK^s  green  like  those  of  P.  ntjida  ;  the  leaves 
are  frequently  in  fascicles  of  three  jus  in  P.  riijida,  and  like  that 
Pine  short  branchlets  are  sometimes  i>roduced  from  the  stem  and  older 
parts    of  the  bnmctlies. 

Pinus  montana. 

Usually  a  prostrate  or  semi-prostrate  slirub  with  crooked  or  gnarled 
stems  and  branches,  the  fonner  6 — 9  or  more  inches  in  diameter,  and 
covered  with  dark  brown  bark  ;  sometimes  a  low  tree  of  pyramidal 
outline  and  spreading  branches,  a  habit  which  it  retains  in  old  age. 
Branchlets  short  with  pale  brown  bark,  comigiited  with  short  cortical 
outgrowths  below  the  bases  of  the  leaf  fascicles.  Buds  sub-cylindric, 
about  0*5  inch  long,  with  reddish  brown  perulse  usually  coated  with 
a  film  of  whitish  resin.  I..eaves  geminate,  persistent  four — five  years, 
rigid,  often  more  or  less  twisted,  mucronate,  2 — 2*5  inches  long,  dull 
green  ;  basal  sheath  about  0"5  inch  long,  much  wrinkled,  and  blackish 
the  second  year.  Staminate  flowers  crowded  in  a  short  spike  ;  anthei*s 
pale  yellowish  brcnvn  with  an  orbicular  toothed  connective.  Cones 
sessile  or  shoiily  stalked,  solitary  or  two  and  three  together,  variable 
in  size  and  shape,  those  produced  in  Great  Britain  ovoid,  obtuse, 
1'25 — 1*5  inch  long  ;  scales  obovate-oblong,  the  thickened  exposed  apex 
rhom'boidal  with    a   transverse   ridge  and  prominent  central  umbo. 

Pinus  montana,  Miller,  Diet.  ed.  VIII.  No.  5  (1768).  Parlatore,  D.  C.  Prodr. 
XVI.  386.  Willkonun,  Foi-stl.  Fl.  ed.  II.  209.  Kent  in  Veiteh'a  Manual,  ed.  I.  151. 
Beissner,  Nadelholzk.   233.      Masters  in  Journ.  R  Hort.  Soc.  XIV.  234. 

P.  Pumilio,  Haenke,  Rcise  inis  Riescngebirge,  68  (1791).  Lambert,  Genus 
Pinus,  I.  t.  2  (1803).  Loudon,  Arb.  et  Fnit.  Brit.  IV.  2186,  with  figs.  Forbes, 
Pinet.  Woburu,  I.  t.  1.  Endliclier,  Synoje.  Conif.  169.  Carii^re,  Traite  Conif. 
ed.  II.  478. 

P.  Muglnis,  Wildenow,    Bauniz.  205  (1805).     Forbes,    Pinet.    Woburn,    4,    1.    2. 

Oordon,  Pinet.  ed.  II.  244  (^higho).  P.  pumilio  Mughus,  Loudon,  Arb.  et  Fmt. 
Brit.  IV.  2187,   with  figs. 

P.  uncinata,  Ramond  in  D.  C.  Flor.  Fi-anc.   III.  726  (1805).     Cook-Widdrington, 

Travels  in  Sjiain,  II.  236.     Endliclier,  Synops.  Conif.  170. 

P.  humilis,  Link  in  Abhandl.  Berl.  Akad.  171  (1827).  Kenier  in  Xat.  Hist. 
PI.  I.  549  (Oliver's  Translation ).     And  many  others.* 

Eng.  Mountain  Pine.  Fr.  Pin  nain.  Germ.  Bergkiefer,  Krummliolzkiefer,  Zwerg- 
kiefer.     Ital,  Pino  del  Monti. 

•  The  number  of  literary  references  to  this  Pine  is  unusually  great.  Very  many  of  them 
occur  in  local  Floras,  either  as  a  description  of  the  species,  or  a  no7nen  nudum  only.  In 
both  cases  the  Mountain  Pine  is  designated  under  a  bewildering  multiplicity  of  names. 
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The  area  of  distribution  of  the  Mountain  Pine  comprises  the 
greater  part  of  the  mountain  ranges  of  central  and  southern  Europe 
from  Thuringen  in  central  Germany  to  Calabria  in  southern  Italy, 
and  from  the  Sierra  de  Cuen(;a  in  central  Spain  to  the  Carpathians, 
the  Bokovine  Alps  and  the  mountains  of  Servia.  Its  vertical 
range  varies  from  500  to  8,000  feet  elevation,  the  lowest  limit 
occurring  in  Silesia,  and  the  highest  in  the  Tyrol.  On  the  Swiss 
Alps  its  vertical  range  is  from  3,000  to  5,000  feet,  and  on  the 
Pyrenees   from  4,500   to   G,500   feet. 

The     ^rountain     Pine    in    its     various    aspects    has    been    studied     by 
Willkonim  who  has  conclusively  shown  that  tlie  slirubby  and  arborescent 
forms    result    from    climate,     altitude,    soil    and    aspect,     and    that    they 
cannot    be    distinguislied    as    varieties    as    the     one    jjasses    imperceptibly 
into     the     other — that     the     cones     from     different     localities     although 
exhibiting   an   infinite   diversity   of   form   and   size,    preserve    an    identity 
of    structure    and    therefore    all    the    forms    must    be    united    imder   one 
specific   name.*     The  different  specific  names  under   which  the  Mountain 
Pine    is    still    known    had    tlieir    origin    in    different    localities,    thus : — 
Pumilio   was   first   ajjplied    to   the   form    that    occurs    on    the    Inselsberg^ 
in  Thuringen  and  on    the     Carpathians,     Mwjhus  to    the   Mountain    Pine 
of    the    TyK)lese    and    Venetian    ^\Jps,    and     uncinata    to    that    of    the 
Pyrenees   and   Spanish   moimtains.      In    Britisli   Pineta,  uwinafa   is   used 
occasionally   to   designate    the   arborescent   form. 

The  Mountain  Pine  exhibits  some  remarkable  phenomena  incident 
on  the  high  altitude  at  which  it  grows.  The  following  account  of  it 
as  seen  on  the  Tyrolese  Alps  is  taken  from  Kenier's  *' Natural 
History   of   Plants,"   Oliver's  Translation,   Vol,   I.   p.   549 : — 

"On  the  slopes  of  the  mountains,  the  growing  end  of  the  stem  is 
always  directed  towards  the  valley.  The  ]x>ughs  and  twigs  which  curve 
upwards  from  the  main  stems  are  exceedingly  elastic  and  when  pressed 
down  stretch  themselves  along  the  ground.  Since  all  the  l)OUghs  of 
the  crown  turn  upwards,  we  get  here  a  considerable  accunmlation,  so 
that  in  many  old  clumps  of  Mountain  Pine,  the  numerous  l)oughs  are 
so  thickly  crowded  and  so  closely  interwoven  that  progress  thi'ough 
them  is  impossible.  The  extensive  tracts  of  Mountain  Pine  are 
therefore  avoided  and  left  alone,  and  many  of  them  have  never  l)een 
])enetrated  by  the  foot  of  man  during  their  whole  existence.  Fretpiently 
these  Pines  grow  so  high  that  one  is  over-topped,  even  when  standing 
upright,  by  the  highest  prickly  branches.  If  we  mount  on  one  of  the 
curved  ascending  boughs  in  order  to  see  a])ove  the  highest  branches, 
the  lK)ugh  bends  down  to  the  earth  under  our  weight  along  with  the 
stem  from  which  it  arises,  and  we  again  sink  despairingly  into  the  sea 
of  dark  green  crowns.  »Tust  such  a  down-bending  occurs  under  the 
Imrden  of  the  winter  snow ;  if  then,  by  chance,  the  ordinary  mantle 
is  added  to  by  that  from  avalanches,  the  pressure  increases  so  much 
that  the  branches  are  pressed  down  to  the  soil.  This  process  may  go 
on  to  such  an  extent,  that  even  many  branches,  which  in  summer 
stand   more   than   a   yard  al>ove    the   ground,    lie   in   the   winter    directly 

*  Forstliche  Flora  voii  Deutschland  iind  Oesterreich,  ed  II.  (1887) 
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on  tlie  soil  on  account  of  the  snow  i)ressure.  When  the  snow  melts 
in  the  following  spring  and  the  branches  are  gmduaUy  lightened,  they 
rise  up  again  in  consequence  of  their  extraonlinary  elasticity  and  resume 
tliat  position  whicli  they  occupied  in  the  preceding  summer.  In  the 
summer,  the  old  leaves  on  the  ends  of  the  Pine  brandies  whicli  wave 
above*,  the  ground  more  tlian  a  yard  high,  may  be  frequently  seen 
plastered  over  with  earth  and  small  stones,  and  any  one  knowing 
nothing  of  the  process  above  descril^ed  would  not  easily  understand 
how  these  small  stones  came  to  be  found  in  these  situations.  As  a 
matter  of  fact,  the  soil  on  wliich  the  branches  lie  through  the  winter, 
moistened  by  the  snow-water,  forms  the  adhesive  agent  which  is  so 
efficient,  that  stones  more  than  half-an-incli  in  diameter  are  attached 
bv   it   to   the   old   tufts   of   leaves." 

The  Mountain  Pine  was  in  cultivation  in  Great  Britain  prior  to 
1779  at  which  date  plants  were  growing  in  the  giirden  of  Mr.  Jolm 
Blackburn,  at  Orford  Hall,  near  Warrington.*  More  generally  cultivated 
formerly  than  at  present,  it  has  receded  before  the  more  attractive 
species  introduced  during  the  last  half-century  from  western  Xorth 
America  and  Japan.  Clumps  of  Mountain  Pine,  both  of  the  shrubby 
and  arborescent   forms,    may   be   seen   in   the    Royal  (hardens   at   Kew. 


Pinus   MontezumdB. 

A  lofty  tree  60 — 80  or  more  feet  high  with  a  rounded  top  Avhen 
old.  Bark  of  trunk  (as  seen  in  England)  greyish  brown,  rugged  and 
much  fissured  into  irregular  plates.  Branches  spreading  or  ascending ; 
branchlets  stout,  mucli  roughened  with  the  blackish  remains  of  the 
sheaths  of  the  fallen  leaves.  Buds  conic,  acute,  an  inch  long,  covered 
with  lanceolate,  imbricated,  brown  perular  scales.  Leaves  quinate, 
persistent  three — four  years,  triquetral,  rigid,  mucronate  with  serrulate 
margins,  7 — 10  inches  long,  bluish  green ;  basal  sheath  whitish, 
1*25 — 1*95  inch  long,  with  lacerated  margin  the  first  year;  much  shorter, 
blackish  and  corrugated  the  second  year.  Staminate  flowers  in  dense 
clusters,  cylindric,  1*25  inch  long,  fawn-yellow.  Cones  in  clustei-s  of 
two — five,  very  variable  in  size  even  in  the  same  locality,  conic  or 
ovoid-conic,  2*5 — 5  inches  long  and  1*5 — 2  inches  in  diameter  near  the 
base ;  scales  obovate-oblong,  closely  imbricated,  the  exposed  thickened 
apex  rhomboidal  with  a  transverse  ridge  and  broadly  pyramidal  central 
umbo  armed   with  a   short  deciduous  prickle. 

Pinus  MontezimiPe,  Lambert,  Genus  Pinus,  ed.  II.  Vol.  I.  39,  t.  22  (1828). 
Loudon,  Arb.  et  Fnit.  Brit.  IV.  2272,  with  figs.  Endlicher,  Synojw.  Conif.  154. 
Gordon  in  Jouni.  Hort.  Soc.  Loud.  I.  234,  with  fig.  ;  and  Pinet.  ed.  II.  313. 
Carriere,  Traits  Conif.  ed.  11.  414.  Parlatore,  D.  C.  Prodr.  XVI.  399.  Masters 
in  Gai-d.  Cliron.  VIII.  ser.  3  (1890),  p.  466,  with  fig  ;  and  Journ.  R.  Hort. 
Soc.  XIV.  234. 

P.  Devoniana,  P.  Russelliana,  P.  macrophylla,  Lindley  in  Bot.  Reg.  1839,  misc. 
pp.  62,  63.     Endlicher,  Synops.  Conif.  152 — 164.     And  othera. 

P.  Lindleyana,  Goixion  in  Jouni.  Hort.  Soc   Lond.  V.  215  ;  and  Pinet.  ed.  II.  309. 

P.  protuberans,  P.  Wincesteriana,  Gordon,  Pinet.  ed.  II.  pp.  319  and  325. 

Pinus    Morvtezumce    is    the    common    Pine    of    the    mountains    and 
highlands   of    Mexico   between    the    17th   and   25th   parallels   of   north 

*  Alton,  Hortus  Kewensis,  ed.  II.  Vol.  V.  p.  314. 
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latitude,  where  it  has  a  vertical  range  of  4,000 — 12,000  feet  elevation. 
To  the  different  conditions  of  climate  and  environment  under  which 
it  occurs  throughout  this  region  may  unquestionably  be  assigned  that 
variability  in  aspect,  in  the  length  and  colour  of  the  leaves  and  in 
the  size  and  shape  of  the  cones  to  which  it  is  subject,  and  which 
has  been  so  fruitful  in  the  multiplication  of  the  specific  names 
given  to  it.  Of  these  names  the  synonyms  quoted  above  are  still 
in  use,  but  they  unfortunately  form  but  a  small  portion  of  the 
number  that  were  at  one  time  thrust  upon  botanists  and  cultivators 
of  coniferous  trees,  most  of  which  are  now  properly  well-nigh 
forgotten.  As  seen  on  the  slopes  and  mountain  tops  of  the  Sierra 
Madre  near  its  northern  limit  where  it  is  very  abundant, 
P.  Mo7itczu7n^  is  a  valuable  timber  tree  with  a  trunk  40  to  50  feet 
high  and  12  to  18  inches  in  diameter ;  further  south  and  at  lower 
altitudes  it  exceeds  these  dimensions,  but  the  wood  is  said  to  he 
inferior   in   quality. 

Pinus  MonfeziDiue  was  originally  discovered  near  the  city  of  Mexico  in  the 
beginning  of  the  nineteenth  century  by  Humboldt  and  Bonpland,  who,  how- 
ever, mistook  it  for  the  P.  orridentalia  of  Swartz,  a  species  inhabiting  the 
mountams  of  San  Domingo  and  Cuba.  It  wa.s  afterwards  seen  by  Schie<le 
and  other  botanical  explorers  in  Mexico,  but  it  was  not  introduced  till 
1839,  when  the  Horticultural  Society  of  London  received  seeds  fnun 
their  collector,  Hartweg,  and  plants  wer»?  subse<^uently  distribntwl 
among  the  Fellows  of  the  Society.  The  belief  at  first  entertained 
that  so  beautiful  and  distinct  a  Pine  would  prove  haitly  in  many 
parts  of  (ireat  Britain  Las  not  l^een  realised.  The  coldest  s}.)ecimens 
tliat  still  remain  in  the  west  and  south-west  of  England  show, 
with  very  few  exceptions,  a  constjint  struggle  with  climate  for 
<'xist€jnce.  The  two  trees  shown  in  the  illustration  were,  at  the  tlate 
of  jmblication  of  this  Manual,  in  faultless  health  and  vigour;  the 
older  one  is  in  the  gi-ounds  of  the  Right  Hon.  A.  H.  Smith  Barry 
at  Fota  Island  near  Cork,  and  the  younger  at  Castlewellan,  Co.  Down, 
the  seat  of  the  Earl  of  Annesley.*  The  species  commemorates  the 
last  unfortunate  monarch  of  the  Aztecs  of  ^lexico  who  lost  his  life  in 
a   revolt   of   his   subjects   against   the    Spanish   domination,    a  n.    1520. 

Although  the  leaves  of  Pinus  Moivtezunue  are  in  bundles  of  five^ 
the  species  is  not  included  in  either  of  the  sections  Sirobi  or  Cemhrw 
in  consequence  of  the  scales  of  the  cone  having  a  distinct  apophysis 
with  a  central  umbo,  and  the  leaves  not  lieing  slender  and  flaccid 
but  rigid  and  si)reading.  It  thence  comes  under  Endlicher's  section, 
Pimido-StrohiM,  which  includes  other  Mexican  Pines  that  have  been 
introduced  into  Great  Britain  but  have  proved  quite  lUKSuitiible  for  the 
<!limate.  Among  these  the  three  following  may  stiU  be  lingering  on 
in    sheltered   si)ots   in   Devon   and    Cornwall. 

*  Several  trees  of  Pinus  MotUezumce  hi  a  more  or  less  thriving  condition  are  standing  iji 
tlie  Pinetuni  of  the  Hon.  Mark  Rolle  at  Bicton  in  south  Devon  (under  different  names). 
Tliere  are  otliers  at  Menabilly,  Cornwall ;  Strete  Ralegh,  near  Exeter ;  Kitley,  near 
Plymouth  ;  Eastnor  Castle,  Ledbury ;  Higlmam  Court,  Gloucester ;  Esseudon,  itattield, 
and  probably  other  places. 
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Pinus  Hartwegii. 

Lindlev  iu  Bot.  Reg  (1839)  misc.  63.  Endliclier,  Syno}»s.  Conif.  152. 
Carri^re/ Traite  Conif.  ed.  II.  410.  Gordon,  Pinet.  ed.  II.  304.  Masters  in 
Joiini.  R.  Hort.  Soc.  XIV.  230. 

This  is  described  as  a  iiiediiim-sized  tree  40 — 50  feet  high  with  stout 
si)roading  branches  and  bi-anchlets,  the  latter  clotlied  with  dark  green 
leaves,  7 — 9  inclies  long,  that  are  frequently  in  bimdles  of  four;  the 
concjs  are  of  ovoid  shape,  4 — 5  inches  long,  the  apophysis  of  the  scale-s 
with  a  transverse  keel  and  depressed  umlxi.  It  is  a  native  of  the 
mountains  of  Orizaba  in  central  Mexico  at  a  considerable  elevation, 
whence  it  was  introduced  by  the  Horticultural  Society  of  London  in 
1839.  The  si)ecies,  if  separable  from  Pinvs  ooeaiya,  commemorat<',s  its 
discoverer  Theodor  Hartweg,  one  of  the  most  successful  of  the  Society's 
collectors  and  the  introducer  of  several  Mexican  and  Califomian  Conifers, 
including  Pimin  patufa,  P,  nmru'cUa,  CupresmLS  Benthamii  and 
6'.  Goveniann. 

Piniis  oocarpa. 

Scliiede  in  Linnaea,  XII.  491  (1838).  Endliclier,  Synoi>s.  Conif.  152.  Carriere, 
Traits  Conif.  ed.  II.  411.  Parlatore,  D.  0.  Prodr.  XVI.  401.  Masters  in  Joura. 
R.  Hort.  Soc.  XIV.  235. 

A  medium-sized  tree,  40 — 50  feet  in  height,  with  a  spreading  lieatl 
and  branchlets  clothed  with  leaves  in  bundles  of  five,  8 — 10  inches 
long,  and  egg-sha[)ed,  faw^i-yellow  cones  (whence  the  specific  name) 
about  2*5  inches  long  and  2  inches  in  diameter  at  the  broadest ;  the 
scales  very  closely  imbricated  with  a  rhomboidal  apophysis  keeled 
transversely  and  the  central  umbo  depressed.  It  is  said  to  be  abiuidant 
on  the  mountains  of  central  Mexico  especially  on  the  volcano  Jorullo 
which  is  covered  with  it  up  to  the  limit  of  arborescent  vegetation.  Pinus 
oocarpa  was  introduced  by  the  Horticultural  Society  of  London  at  the 
same  time  iis  P.  Haiiice<ju,  but  it  had  been  previously  di.scovered  by 
the    Cxerman   explorer  Schiede.  ' 


Pinus  Torreyana. 

Pany  in  Bot.  Mex.  Bound.  Surv.  210,  tt  58,  59  (1859).  Carrifere,  Traits 
Conif.  ed.  II.  423.  Engelniann  in  Brewer  and  Watson's  Bot.  Califor.  II.  125. 
Sargent,  Silva  N.  Anier.  X.  71,  tt.  557,  558.  P.  lophosi>erma,  Liudley  in  Gard. 
Chron.  (1860),  j).   46.     Gordon,  Pinet.  ed.  II.   310. 

A  medium-sized  tree  30 — 40  feet  high  with  a  tinink  Jibout  a  fo<»t 
in  diameter  and  stout  spreading  branches;  occasionally  much  larger.  Tlie 
leaves,  which  are  in  bundles  of  five,  are  among  the  stoutest  in  the 
genus,  often  a  foot  long  and  quite  rigid;  and  the  broadly  ovoid  cones 
nnich  resemble  those  of  the  European  Stone  Pine,  Pimis  pineOy  in  size, 
shape  and  colour,  but  th(».  sciiles  of  the  exposed  side  have  a  much 
mon^  prominent  apojihysis  tipped  by  a  minute  spine.  Its  habitat  is 
the  most  restricted  of  all  the  North  American  Pines,  l)eing  confined  t-o 
a  small  area  in  south  Calif onua  near  the  mouth  of  the  Soledad  rivei. 
It  was  named  by  its  discoverer  Dr.  C.  C.  Parry,  in  compliment  t<» 
J)r.  Jolm  ToiTcy,  "  one  of  the  wisest,  most  clear-sighted  and  industrious, 
systematic    botanists    America    has    i)roduced." 
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Pinus  monticola. 

A  tali  tree  80—100  fi.-ot  lii^'li,  with  a 
tvunk  4 — 5  mrely  6  —  7  feet  in  diameter, 
fumixlieil  with  alemler,  mili  -  |)endulous 
braiidhL's  that  iiD)mrt  to  tliu  ti'ee  a  narrowly 
pyramidal  outline,  but  in  old  i^  tins  in 
greatly  modifieil  by  tlie  jjivater  development 
nf  aulile,  of  the  iipjieriiiOHt  branches.  In 
tiroat  Britain  a  (tonwwhat  slender  tree 
of  denser  habit  tlian  Pinus  Sf)-ofruit, 
which  it  otlierwise  much  resembles.  Bark 
of  trunk  greyish  brown,  much  Hssured 
into  small  plates  infinitely  varied  in  size 
and  »hapi>,  the  ilee)>er  longituilinal  tissnreii 
exposing  a  chocolate-brown  inner  cortex. 
Branches  spreading  or  more  or  leas 
depressed ;  bmnchlets  with  redilisli  brown 
bark,  bearing  the  scars  of  fallen  leaves. 
Buds  ovoid-cylindrie,  sul)-acute,  035— 
0"5  incli  long,  with  reddish  brown  perulse. 
Leaves  quinate,  jrersistent  three  —  four 
years,  clustered  round  the  apical  lialf  of  each 
season's  growth,  slender,  4—5  inches  long, 
trigonal,  the  ntargins  obscurely  serrulate, 
the  dorsal  convex  side  bright  green,  the 
ventral  flat  .sides  marked  witli  three^ 
five  white  ntomatiferous  lines ;  basal  sheath 
deciduous,  pale  brown,  0'75  inch  long. 
Staniinat«  flowers  in  dense  clusters  of 
twenty — thirty  or  more,  immediately  bi'low 
tlie  ajjex  of  shoots  of  the  [)recejJing  year, 
cylindric,  obtuse,  0'5  incli  long,  pale  yellow, 
surrounded  at  the  _  base  by  eight  ^ — t«n 
ntinuto  invulucral  bracts  in  two  series. 
Cones  [lendent,  6  —  8  inches  long,  sub- 
cylindric,  often  curved,  tajicring  to  a 
!iub-acute  point  ;  scales  obovate-oblong, 
slightly  thickenetl  and  striated  towanls 
tlie  apex,  which  is  tipjied  with  a  sub- 
({uadraiigular  acute  um1io.  ^Seed  wings 
threeJourtliB  of  the  length  of  the  scale, 
naiTowly  oblong,  rounded  on  one  side. 
Pluiis  iiKiiitiuuls.  Doll  iij  Lauibert'B  Genua  Pinus,  III.  t.  87  (1S:)7j.  Loudon,  Aih.  et 
Fiul.  Brit  IV.  2291,  with  fiRa.  Forl«8  Pinet  ftobuni  81  t  il  Eiidhcher  ^Synoia. 
Conif  148.  Carriere.  Traitfi  Conif  ed  II  401  Parlatore  D  (,  Prodr  Wl  40S. 
Hoo])«s,  Evergreens  136.  Rordoii  Pinet  ed  II  SiA  Engelmanu  m  Brcner  and 
W'atsun's  Bnt.  Califor.  II.  123.  Lbhsod  Pmet.  BnC  I  SS  with  hgs  Sai^nt  in 
Garden  and  Forest.  V.  (1891),  p  1  with  fig  and  Mlvs  ^  Anier  \  26  tt  540, 
941.  BeisBUBr,  Nodelhohk.  293  MasteiB  iii  loiim  R  Hort  Soc  \I\  ^.15 
P.  Strobiu  var.  moiiticolu,  Niittall  S\l\a  III  118  {ISW 
P.  iwrphyrocai-jia,*  Unrray  in  Ijawsous  Piiiet    Unt    I    8!    with  figs. 

s  vonng  LontH  Iwinj,  j  urjile  uisteud 
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Pinus  monticola  is  spread  o^'er  all  the  iiiouutain  ranges  of 
western  North  America  lying  between  the  36th  and  50th  parallels 
of  north  latitude  from  the  Rocky  Mountains  to  the  Pacific 
Ocean.  It  attains  its  greatast  size  and  is  most  abundant  at  2,000 
— 2,500  feet  elevation  around  Lake  Pend  d'Oreille  in  north-west 
Montana ;  in  British  Columbia  it  is  less  abundant  and  generally 
mixed  with  other  coniferous  trees  ;  on  the  Cascade  range  it 
ascends  to  5,000  feet,  arid  on  the  Californian  Sierras  to  nearly 
10,000  feet.  The  wood  is  very  light,  soft,  close-  and  straight-grained, 
and  is  used  for  the  same  purposes  as  the  White  Pine  of  the  eastern 
States  (P,  Strobus)* 

PintLS  monticola  was  originally  disco veivd  by  David  Douglas  in  1831, 
and  introduced  by  him  shortly  afterwards  to  the  garden  of  the 
^  Horticultural  Society  at  Chiswick,  but  in  extremely  it^strictexl  numbers. 
It  was  not  generally  distributed  over  (xreat  Britain  till  a  quarter  of  a 
century  later,  when  a  large  number  of  plants  were  raised  from  seeds 
collected  by  Jefirey,  Lobb,  Bridges  and  othei*s,  Ijetween  1851  and  1855. 
It  is  perfectly  hardy  and  well  suited  for  this  coinitry,  growing  most 
freely  in  the  more  humid  climate  of  parts  of  Scotland  and  Ireland. 
Exceptionally  fine  specimens  are  to  Ixj  seen  in  Perthsliire,  notably 
at  Scone  Palace  (over  75  feet  high),  The  Cairnies,  Keir  House, 
Abercairney,  near  CriefF;  and  esi>ecially  in  the  grounds  of  Murthly  Castle 
where  it  has  been  ])lanted  in  considerable  numl)ers,  the  tallest  now  over 
80  feet  high,  but  some  of  tlie  tre(»s  have  unfortunately  become 
infested  with  a  destructive  fungus  which  ha*^  necessitated  the  felling 
of  some  of  the  finest  specimens.t  In  Ii-eland  there  is  a  superb 
specimen  at  Hamwood,  Co.  Meath,  and  one  of  smaller  dimensions 
at  Woodstock,  Kilkenny.  In  the  drier  climate  of  England  P.  monticola 
grows  more  slowly,  but  many  excellent  specimens  l)car  witness  to 
its  usefulness  as  a  lawn  and  park  tree,  notably  those  at  Orton  HaU, 
Peterl)orough  ;  Revesby  Abbey,  Boston ;  Kenfield  Hall,  Canterbury  ; 
Adhurst   St.  Mary,  Petersfiold ;  and    otlier  places. 


Pinus   muricata. 

A  medium-sized  tree  of  varying  height,  25 — 50  or  more  feet  witli  a 
slender  trunk  1 — 2  feet  in  diameter  covered  with  reddish  brown, 
roughish  bark  which  becomes  very  thick  in  trees  protected  from  the 
sea- wind.  Branches  spi-eading,  in  (ireat  Britain  usually  of  very  imequal 
development,  irregularly  ramified  and  often  bent;  branchlets  mostly  short 
with  pale  brown  Irnrk  roughened  by  tlie  scars  of  the  fallen  leaf-fascicles. 
Buds  ovoid-conic  ov  cylindric-conic,  acute,  0*5 — 1  inch  long,  dark  reddish 
brown,  often  covered  with  a  film  of  resin;  the  perulae  lanceolate,  acute? 
and  closely  imbricated.  I^eaves  geminate,  persistent  two — three  years, 
semi-terete,  rigid,  3*5 — 5  inches  long,  the  biisal  half  of  the  young  leaves 
light  yellow-green,  the  apical  half  grass-green,  the  whole  of  a  uniform 
dark  green  the  second  year ;    basiil  sheath  smooth,  i>tile    brown,  0*5   inch 

*  Silva  of  North  America,  XI.  24. 
t  James  Laurie  in  Gard.  Chroii.  XXIII.  ser.  3  (1898),  p.  244. 
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long ;  shorter,  darker  aiul  lacerated  the  second  year.  Staniiuate  flowers* 
m  an  elongated  spike,  3 — 4  inches  long,  oval,  about  0*5  inch  long, 
imle  yellow;  involucral  bracts  six — eight,  linear-lanceolate,  chestnut-brown. 
Cones  in  whorls  of  five — six  or  moiv.  at  the  base  of  the  cun-ent 
yearns  shoots  and  persisting  niany  years,  obliquely  and  broadly  ovoid, 
obtuse,  3 — 3*5  inches  long  and  about  1*5  inch  broad  above  the  base,, 
composed  of  very  hartl,  enduring,  closely  adherent  scales  of  which  the 
exi)osed  swollen  apex  is  of  rhomboidal  sha^De  with  a  transverse  keel 
enlarged   at   the   centre   into   a   strong   sharp   prickle. 

Piiius  muricata,  Don  in  Trans.  Linn.  Soc.  XVIII.  441  (1836).  Lambert,  Genus- 
Pinus,  ed.  III.  t.  84.  Loudon,  Arb.  et  Frut  Brit.  IV.  2269,  with  Hg.  Carriere,  Traits 
Gouif.  ed.  II.  443.  Parlatorc,  D.  C.  Prodr.  XVI.  379.  Gordon,  Pinet.  ed.  II. 
246.  Masters  in  Gai*d.  Chron.  XXI.  (1884),  p.  49,  with  figs.  ;  and  Jouni.  R. 
Hort.  Soc.  XIV.  235.  Beisaner,  Nadelholzk.  213.  Sargent,  Gai*den  and  Forest, 
X,  232,  with  fig. ;  and  Silva  N,  Amer.  XI.  139,  tt.  585,  586. 

P.  Edgariana,  Hartweg  in  Jouin    Hort.  Soc.  Lond.  III.  217,  226  (1848). 

Eng.  Bishop's  Pine.*     Amer.  Prickle-coned  Pine,  ObisjK)  Pine.      Germ,  Bischofs- 
Kiefer. 

Pinus  muricata   is   a   maritime   Pine   found  wild  only  in  the  vicinity 

of    the    Californian    coast    exposed    to    the    fogs   and    winds   from   the 

Pacific    Ocean.      From    Mendocino    its    northern    limit    and    where   it 

attains     its     largest     size,     it     spreads     southwards     with     numerous 

inteiTuptions    to    San    Luis   Obispo   and    thence   into   Lower   California 

wliere   it   finds  its  southern  limit.       South   of   Monterey  it  occurs  only 

in    clumps   or  copses   on   the  parched   and   sandy   coast   of   the   region. 

It     was  first  described   by    Don   in    the    "  Transactions   of   the   Linnean 

Society"  from  specimens  gathered  by  Coulter  in   the  neighbourhood   of 

Monterey    in    1832 ;    it   was   introduced   by   the   Horticultural   Society 

of    London   in    1846  through   Hartweg   who   named   it  P.  Edgariaim  in 

compliment    to    Mr.    Thomas    Edgar,    the    Treasurer    of    the    Society 

on    the     assumption     that     the     species      was     new     to     science    and 

horticulture. 

Not  much  can  bcj  said  of  Pinitu  muHcata  as  a  tret*  for  the  parks- 
and  laiuLscapes  of  Great  Britain.  The  oldest  specimens  are  medium- 
sized  or  low  trees  with  flattened  tops  and  stmggling  curved  or  crooked 
branches  but  sparsely  ramified  and  with  the  foliage  chistei-ed  at  the 
extremities  of  the  branchlets.  A  peculiarity  of  P  niurirafa  but  which 
it  possesses  in  common  with  P.  pum/ejia,  P.  Pinunder  and  a  few 
others  is  the  persistency  of  its  hard  pri(;kly  cones  which  remain  on 
the  tree  for  an  indefinite  time  .or  so  long  as  th(5  branch  remains 
uninjured,  without  she<lding  their  seeds ;  twenty-four  clusters  of 
cones  have  been  counted  along  a  singh*  branch  of  one  of  the 
oldest  trees  in  England,  and  as  many  as  tliirty  such  chisters  have  been 
observed  on  ti*ees  in  California.  The  wood  is  resinous,  light  and  coarse- 
grained, and  of  little  use  except  for  fuel,  except  near  its  northern 
limit  when  it  is  occasionally  used  for  out-of-door  carpentry.  The 
s[>ecific  name,  from  murej',  a  sharp  point  or  prickle,  refers  to  tlie 
.sharp  spines  with  wliich  the    (jones   are    armed. 

*  An    inappropriate    name,    a   corruption   of  Obispo    Pine   and    not  connected   with  any 
ecclesiastical  dignitaiy. 
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Pinus   palustris. 

A  tall  tree  with  a  tiiiuk  50 — 100  or  more  feet  high  and  1*5 — 3  feet 
in  diameter  near  the  ground,  covered  with  reddish  brown  bark  fissuretl 
into  oblong  ])lates,  and  "  with  a  massive  tap-root  penetrating  deep  into 
the  ground  and  thick  lateral  roots  spreading  widely  near  the  surface/' 
Branches  thick,  spreading  horizontally,  sometimes  attaining  a  length  of 
20  feet,  but  generally  less  even  when  the  trees  are  not  crowded,  often 
gnarled  or  curved,  and  im])arting  to  the  tree  an  unsymmetrical  habit. 
Hranchlets  stoutish,  prominently  marked  with  short-keeled,  cortical 
outgrowths  spirally  aiTanged  around  them.  Buds  sub-conic,  acute, 
1  -5 — 2  inches  long ;  the  perulse  lanceolate,  acuminate,  with  ciliate 
margins,  and  reflexed  at  the  apex.  Leaves  teniate,  sometimes  pseudo- 
geminate  by  the  cohesion  of  two,  persistent  two — three  years,  7 — 10 
inches  long,  triquetrous,  mucronate,  with  minutely  serrulate  margins, 
bright  grass-green;  basal  sheath  1 — 1*25  inch  long,  much  shortened 
and  lacerated  the  second  year.  Staminate  flowers  densely  clustered, 
cylindric,  incurved,  1*5 — 2  inches  long,  rose-purple.  Cones  ovoid-cylindric 
or  cylindric-conic,  6 — 9  inches  long  and  2 — 3  inches  in  diameter  ne^ir 
the  base ;  scales  oblong,  2  inches  long,  reddish  brown,  the  apophysis 
rhomboidal  with  a  transverse  keel  and  low  pyramidal  umbo  in  the 
centre  terminatuig  in  a  sharp  prickle.  Seeds  oval,  with  a  narrow 
elongated   wing   nearly   as   long   as   the   scale. 

Pinus  palustris,  Miller,  Diet.  ed.  VIII.  No.  14  (1768).  Lambert,  Genus  Pinus,  I. 
t.  20  (1803).  Forbes,  Pinet.  Woburn,  59,  t.  22.  Link  in  Linn»a,  XV.  507.  Mohr 
in  Gaixien  and  Forest,  I.  261.  Mastei-s  in  Jouni.  R.  Hort.  Soc  XIV.  236.  Sai^nt, 
Silva  N.  Amer.  XI.  151.  tt.  589,  590. 

P.  australis,  Michaux,  Hist.  Arb.  Amer.  I.  64,  t.  6  (1810).  Loudon,  Arb.  et  Frut 
Brit.  IV.  2255,  with  figs.  Endlicher,  Synops.  Gonif.  165.  Carrifere,  Traits  Conif. 
ed    II.   450      Parlatore,  D.   C.  Prodr.  XVI^  392.     Gordon.  Pinet,  ed.  II.  260. 

Eng.  and  Amer.  Long-leaved  Pine,  Soutliem  Pitch  Pine. 

Pinus  paliistris  is  almost  the  sole  ingredient  of  the  immense  forests 
.stretching  uninterruptedly  along  the  Atlantic  seaboard  from  south-east 
Virginia  to  the  Everglades  in  Florida,  and  also  along  the  northern 
littoral  of  the  Gulf  of  Mexico  as  far  as  Trinity  Valley  in  south 
Texas.  This  belt,  known  in  the  United  Stales  as  the  southern 
*'  Pine  Barrens,"  varies  from  80  to  125  miles  in  breadth  in  the 
Atlantic  States,  l)ut  is  much  narrower  along  the  Gulf  coast;  it  is 
estimated  to  have  once  covered  upwards  of  130,000  square  miles,  an 
area  greater  than  tiiat  of  Great  Britain  and  Ireland,  and  to  have 
represented  an  amount  of  wealth  which  if  properly  husbanded  would 
have  made  the  States  of  South  Carolina  and  Geoi-gia  among  the 
richest  in  the  U^nion.  But  "  invaded  from  every  direction  by  the 
axe,  a  i)rey  to  fires  which  weaken  the  mature  trees  and  destroy 
the  tender  saplings,  wasted  by  the  pasturage  of  domestic  animals, 
and  destroyed  for  the  doul)tful  profits  of  the  turpentine  industry, 
the  forests  of  Long-leaved  Pines  appear  hopelessly  doomed  to  lose 
tlieir   commercial   imi)ortance   at   no   distant  day."  * 

*  Silva  of  Xortli  America,   XI.    156. 
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Every  evening  during  the  collecting  season  (in  Carolina  and  Georgia) 
the  sky  is  illumined  by  a  dull  red  glare,  and  in  the  daytime  the 
liorizon  is  obscured  by  a  thick  veil  of  smoky  haze.  This  is  caused 
by  the  turpentine  workers.  They  leave  immense  areas  of  land,  robbed 
not  only  of  its  natural  resources,  but  in  a  worse  condition  for  cleaning 
jind  culture  than  before  their  invasion.  The  loss  from  fire  is 
enormous;  the  turpentine  workers  are  so  careless  and  indifferent  as  to 
allow  fires  to  run  thi-ough  the  tracts  they  have  worked.  The 
.  resin  on  the  scarified  surface  of  the  trees  bums  like  kerosene;  a 
spark,  a  blaze,  and  all  at  once  a  disastrous  conflagration  sweeps 
through  the  Pine  forests  with  great  fury,  destroying  millions  of 
feet  of  marketable  timber,  and  leaving  himdreds  of  acres  a  scene  of 
awful   ruin.* 

Pimts  prdustris  is   by    far   the   most   valuable    Pine   of    the   Atlantic 

States,   and   it  is    still    the   most    abundant.      It    supplies    nearly   the 

whole   of  the   turpentine,  pitch,  tar  and  resin   of  American   commerce 

as   well   as   for  home    consimiption,   and    its    timber    is    used    for    all 

sorts  of  constructive  purposes,  including  ship-building,  house  carpentry, 

fencing,    railway   ties,   etc.       The    wood    is    heavy,   very    hard,    strong 

and   durable,   but  somewhat   coarse -grained.f     The   valuable  Pitch  Pine 

used  in   Great   Britain  for  roofing  and   other  constructions  is   obtained 

wholly   from  this  tree.      The   tops   of  young  saplings   with  their  tufts 

of   bright  green   foliage   are   used   in  New  York  and  other  large  cities 

in    the    northern    States    for    the    decollation    of    churches    and    other 

buildings   in   winter. 

It  has  long  been  noted  by  the  inhabitants  dwelling  near  the  Pine 
IBarrens  that  the  cones  of  Pintui  paluains  are  much  more  abundant 
in  some  seasons  than  in  others,  fruitful  seasons  usually  occurring  at 
intervals  of  three  or  four  years;  even  a  complete  failure  of  the  crop 
for  several  years  in  succession  has  been  recorded.  The  seeds  are 
eagerly   devoured   by   birds,    squirrels,    and   other   denizens   of   the   forest. 

Pinuii  paJtidris  cannot  be  said  to  have  a  place  in  the  British 
Pinetum  only  under  such  exceptional  climatic  conditions  as  exist  in 
Devon  and  Cornwall  and  the  southern  counties  of  Ireland.  Although 
it  has  been  in  cultivation  since  1730,  J  it  is  now  but  rarely  seen  in 
this   country. 

Pinus  parviflora. 

A  low  or  medium-sized  tree,  .but  sometimes  attaining  a  height  of 
40 — 60  feet  towards  its  southern  limit,  the  trunk  covered  with  smooth 
gi-eyish  bark  falling  off  in  small  thin  scales,  and  with  a  pyramidal  head 
of  spreading  branches.  In  Great  Britain  the  oldest  trees  have  a  bluntly 
pyramidal  head  and  leaden  grey  bark  more  or  less  corrugated  by 
i-esinous  bUsters.  Branches  in  close-set  pseudo-whorls,  long  and  stout 
in    proportion     to    height   and   thickness   of   trunk,    horizcmtal    or  slightly 

*  L.  J.  Vance  in  Garden  and  Foi-est,  VIII.  278. 
t  Sargent,  Woods  of  the  United  States,  p.  126. 


X  Alton,  Hortus  Kewensis,  ed.   II.   Vol.   V.   p.  317. 
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ascending.  Branclilets  tufted,  short,  and  covei*ed  with  light  br<3\vn 
bark,  the  herbaceous  shoots  pubescent.  Buds  small,  ovoid,  obtuse,  with 
lanceolate,  acuminate,  obscurely  ciliolate  perulse  that  ai^e  ixnldish  brown 
and  free  at  the  apex.  Leaves  quinate,  persistent  three — four  yeai-s, 
clustered  on  the  distal  half  of  the  branchlets,  slender,  triquetral, 
1 — 2  inches  long,  the  convex  side  bright  green,  the  flat  sides  with 
four — five  silvery  white  stomatiferous  lines  ;  basal  sheath  reddish  brown, 
about  0*5  inch  long,  deciduous.  Staminate  flowers  not  more  than 
0*5  inch  long,  in  a  dense  cylindric  spike  1 — 2  inches  long,  sub-.s(»ssiJe, 
yellowish,  and  sun*ounded  at  the  base  by  four — Ave  lanceolate,  acute, 
involucral  scales.  Cones  solitary  or  in  clusters  of  two — three,  erect, 
ovoid,  2 — 2*5  inches  long,  and  1 — 1*5  inch  in  diameter  near  the  ba^te. 
Scales  broadly  wedge-shaped  with  a  rounded  entire  outer  edge,  at  the 
middle  of  which  is  a  slight  thickening,  pale  reddish  brown  with 
longitudinal  striations  on  the  dorsal  side,  and  bearing  two  seeds  with 
rudimentary  wings  on  the  inner  (ventral)  side. 

PiDiis  parviflora,  Siebold  and  Zuccarini,  Fl.  Jap.  II.  27,  t.  115  (1842). 
Endlicher,  Synops.  Conif.  138  (1847).  Murray,  Pines  and  Firs  of  Japan,  11, 
with  figs.  Carri^re,  Traite  Conif.  ed.  II.  384.  Parlatore,  D  C.  Prodr.  XVI.  404. 
Masters  in  Jouni.  Linn.  Soc.  XVIII.  504  ;  and  Joum.  R.  Hort.  Soc.  XIV.  236 
Syme  in  Gard.  Chron.  X.  (1878),  p.  624,  with  fig.  Mayi*,  Abiet,  Jap.  Reiches, 
76,  t    5,  fig.  19.     Beissner,  Nadelholzk.  280. 

P.  Cembra,  Tlmnberg,  Fl.  Jap.  274  (not  Linnaeus)  (1784). 

Eng.  Small-flowered  Pine,  Japane^  Short-leaved  Pine.      Germ.   Madchen  Zirbel, 
Kleinbliitige  Kiefer.      Jap.  Himeko-matsu. 

Pinus  parmJUn^a  is  a  native  of  Japan ;  it  occurs  wild  in  the 
southern  islands  of  Kiushiu  and  Shiskoka  in  considerable  numbers, 
and  in  the  central  island  northwards  to  about  the  38th  parallel  of 
north  latitude,  ascending  to  5,000  feet,  forming  an  ingredient  of  the 
mountain  forests,  either  scattered  singly  or  in  small  groves,  in  places 
mixed  with  Hemlock  Firs  and  Cypresses.  It  is  cultivated  everywhere 
throughout  Japan  ;  when  planted  for  decoration  and  left  to  itself,  it 
rarely  exceeds  25  feet  in  height,  but  it  is  more  frequently  used  for 
pot  culture,  dwarfed  to  the  smallest  possible  dimensions,  and  trained 
into  all  kinds  of  fanciful  shapes.  The  wood  is  soft,  straight-gramed 
and  easily  worked,  but  not  much  used  on  account  of  the  inaccessibility 
of  the  larger  trees. 

In  Great  Britain  and  the  north-easteni  States  of  America  Pinus 
parviflora  is  one  of  the  most  ornamental  of  Pines  ;  it  is  cjuite  hardy 
and  thrives  generally  in  many  situations.  On  account  of  its  small  size, 
well  furnished  trunk  and  light  foliage,  it  is  the  best  Pine  that  can  be 
selected  for  a  small  lawn  and  places  wheix'  the  larger  and  more  rapid- 
growing  species  are  inadmissible  ;  it  llowei's  and  cones  freely  in  a  young 
state,  and  the  young  shoots  are  sometimes  so  loaded  with  yellow 
staminate  flowers  or  young  jmrple  (jones  as  to  add  considerably,  for  the 
time,  to  its  decorative  effect. 

Pinus  parviflora  was  first  detected  by  Thunberg  who  referred  it  in 
his  "  Flora  Japonica "  to  P.  Cemlrra  ;  it  became  moi-e  definitely  known 
to  science  in  1842  through  Dr.  Siebold,  by  whom  it  was  speeitically 
distinguished.  P.  parviflora  was  introduced  to  British  gardens  by  the  lato 
John   Gould  Veitch   in'  1861. 
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Pinus  patula. 

A  large  tree  60 — 80  fet?t  high  with  fstout  spreading  hranehes  ;  in  old 
age  with  an  iri'egiilarly  l)i*anched,  roTuided  top.  In  the  south-west  of 
England  and  the  south  of  Ireland,  a  uKMliuni-sized  tree  35 — 50  feet  high, 
the  trunk  usually  dividing  at  a  sliort  distance  from  the  ground  into  two 
or  more  tnmk-like  stems  which  send  out  stout  spreading  branches  15 — 20 
or  more  feet  long.  Bark  of  trunk  greyish  hrown,  rugged  and  irregularly 
tis8ure<l.  Brancldets  slender,  at  firat  green,  changing  to  light  i-eddish 
brown  at  the  end  of  the  second  year ;  buds  cylindric-conic,  acute, 
0*75  —  1  inch  long,  the  peridfe  linear-lanceolate,  acuminate,  fringed  with 
silky  hairs,  pale  chestnut-brown.  Leaves  pei-sistent  three — four  yeai-s, 
usually  in  fascicles  of  three,  but  sometimes  four — Hve,  filifonn,  triquetral, 
9 — 12  inches  long,  flaccid  and  pendulous,  bright  grass-green ;  basal 
sheath  1 — 1-25  inch  long,  pale  brown  the  first  year,  much  shorter, 
darker  and  cnmipled  the  se(X>nd  year.  Staminate  flowers  densely 
clustered,  cylindric,  obtuse,  about  an  inch  long.  Cones  shortly  stalke(l, 
in  jmirs  or  in  clusters  of  three  —  five,  conic-cylindric,  tapering  to 
an  obtuse  apex,  about  4  inches  long,  and  1*5  inch  in  diameter 
above  the  base.  Scales  oblong,  slightly  thickened  at  the  apex,  tlie 
exposed  part  rhomboidal  with  a  tranverse  keel  and  ciixiular  central 
depression  in  which  is  a  small  jjyramidal  umbo.  Seeds  small  with  a 
narrow  wing  an  inch  long. 

Piinis  ]>atula,  Schiede  ex  Schlechtendal  in  LimicBa,  XII.  488  (1838).  Loudou, 
Arb.  et  Fnit.  Brit.  IV.  2266,  with  figs.  Eudlicher,  Synop.  Conif.  157.  Cani^ro, 
Traits  Conif.  ed.  II.  426.  Parlatore,  I).  C.  Prodr.  XVI.  397.  Goi-don,  Pinet. 
ed.  II.  278.  Mastera  in  Gard.  Chron.  XXIII.  (1885),  p.  108,  with  figs.  ;  and 
Jouni.  R.  Hort.  Soc.   XIV.  286. 

Piiim  patula  inhabits  the  high  plateau  and  mountains  of  central 
Mexico  at  elevations  ranging  from-  6,000  to  12,000  feet  above  the 
level  of  the  sea;  the  limits  of  its  distribution  have  not  been 
<i,8certained.  It  was  discovered  by  Schiede  and  Deppe  about  tlie  year 
1828  and  probably  introduced  by  them,  as  Mr.  Lambert  had  a  plant 
of  it  at  his  residence  at  Boyton  in  Wiltshire  that  was  six  feet  higli 
in  1837.*  In  the  following  year  seeds  were  collected  by  Hartweg 
in  the  Eeal  del  Monte  district  for  the  Horticultural  Society  of  London 
from  which  plants  were  raised  and  subsequently  distributed  among 
the   Fellows.f 

This  tine  Mexican  species  is  one  of  the  most  onicamentid  of  Pines ; 
it  l)ears  a  strong  resemblance  to  Pinus  Jon^/i/olia  of  the  Himalayan 
region,  but  unlike  that  species  it  is  sufficiently  hardy  for  the  climate 
of  Devon,  Cornwall  and  the  south  of  Ireland.  Excellent  specimens 
are  growing  at  Carclew,  Tregehan,  Pencarrow,  Lamorran,  Bicton  and 
Fota   Island. 

Mention  may  here  be  made  of  a  closely  allied  species  iidiabiting  the 
same  region,  of  which  there  is  a  tree  in  the  Pinetum  at  Bicton, 
probably  the  only  one  in  this  country. 

*  London,  Arboretnni  et  Fniticetnni  Britannicuni,  he,  cU.  sujj/'a, 
t  Tmnsactions  of  the  Horticultnral  Society  of  London,  Vol.  III.  ser.  2,  p.  125. 
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Pinus   Teocote. 

Sell  lech  teiidal  in  Liiiiiiea,  V.  76  (1831).  Lambert,  Genus  Pinus,  ed.  II.  Vol.  Ill- 
145,  t.  62.  Loudon,  Arb.  et  Fnit.  Brit.  IV.  2266,  with  tigs.  Endlicher,  Svnops. 
Conlf.   156.     Gordon,  Plnet.  ed.  II.  287. 

A  tall  tree,  said  to  attain  a  height  of  80 — 100  feet ;  as  seen  by 
Pringle  on  the  mountains  of  Oaxaca  at  9,000  feet  elevation  when'  it 
forms  pure  forests  of  consi(lera})le  extent,  it  i.s  a  slender  tret*  of 
medium  size.*  It  was  discovered  about  the  same  time  as  Pinus  patula 
by  Sehiede  and  Deppe,  from  whose  herbarium  si>eeimens  it  wiu** 
ilesi!rilx?d  and  figured  l)y  Mr.  Tjambert  who  also  had  a  living  plant  at 
Boyton  at  the  date  of  the  publication  of  Loiulon's  "  Arlxuvtum " ;  it 
is  chiefly  distinguished  from  P.  -pahila  l>y  its  much  shorter  leave.s  antl 
smaller   cones. 

Pinus   pentaphylla. 

A  tall  tree,  70 — 80  or  more  feet  higli.  liark  of  tnink  lissureil  into 
thin  phit<»s  avt^raging  4 — 5  inches  long  and  2 — 3  inches  broad,  reddish 
brown  with  a  whitish  surface.  Branches  with  their  ramifications  and 
also  the  leaves  as  in  Pinus  parrijfora  but  longer  and  stouter. 
8tiiminat(^  flowei's  shortly  stipitate,  sulvcyiindric,  alx>ut  0*4  inch  long, 
reddish  at  the  apex.  Cones  [)endent,  sul>-sessile,  sub-cylmdric,  slightly 
tap(!iing  from  beyond  the  middle  to  the  appx,  3 — 3*5  inches  long  and 
1  inch  in  diameter  at  the  l)roadest;  scales  broadly  obovate  or 
suborbicular,  nearly  flat  with  a  crenulate  mai^i  and  striated 
longitudinally,  about  an  inch  long  and  somewhat  loss  broad.  See<I 
wing   rhombic,    075    inch    long. 

Pinus  {)entaphylla,  MajT,  Abiet.  Jap.  Reiehes,  78,  t.  6,  fig.  20  (1890).  Sargent, 
For.  Fl.  Jap.  80.     Pinus  mrWflora  in  imrt,  of  some  authora. 

Eng.  Jaiianese  Stiobus  Pine,  Genu.  Jai>anische  Weyniouthskiefer.  Jajx  Goyo- 
matsu. 

Plum  2:>e}ita2Jhi/lla,  like  P.  parviflora,  is  endemic  in  Japan,  taking  the 
place  of  the  latter  north  of  the  38th  parallel  of  north 
latitude  and  in  Yeso,  but  it  is  .  nowhere  abundant.  It  is  cultivated 
in  Japanese  gardens  under  many  names  and  in  various  forms,  and 
often  confused  with  P.  pan'iflm'a  to  which  it  has  much  i-esemblance^ 
so  much,  indeed,  that  all  the  earlier  European  Iwtanists  who  visited 
rlapau  mistook  it  for  that  species.  It  has  recently  been  specifically 
distinguished  and  figured  by  Dr.  Heinrich  Mayr  of  the  Forest 
Department,  Munich,f  who  has  conclusively  shown  that  it  is  a 
Strobus,  not  a  Ceml)ra  Pine,  a  fact  confirmed  by  a  cone  brought 
home  by  the  late  John  Gould  Veitch  and  still  preserved  in  the 
Veitcliian  collection.  A  few  seeds  were  introduced  by  Mr.  Maries 
in  1879,  and  plants  w^re  subsequently  distributed  iroiw  the 
Coombe  Wood  nursery  as  P.  parvijlora,  but  their  destination  is  nt>\v 
unknown. 

*  (iai-den  and  Forest,  IX.   102.  f  A))ietineen  des  JapauischtMi  Reiehes,  loc.  ciL 
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Pinus  Peuke. 

A  low  or  iiiediuni-sized  tree,  30-45  feet  liigli,  witli  a  trunk  rarely 
exceeding  a  foot  in  diameter  at  itvs  greatest  development  ;  reduced  to 
a  small  bush  or  shrub  at  its  highest  vertical  limit.  Branches  relatively 
short  and  spreading  horizontally,  except  the  uppermost  which  are  more 
or  less  ascending.  Branches  numercms,  slender,  the  herbaceous  shoots 
glaucous  green,  and  destitutes  of  leaves  near  the  l)afu\  Buds  elongate, 
ovoid-conic,  with  lanceolate,  acuminata  perulse,  reflexed  at  the  tip. 
lieavi's  quinate,  persisttmt  three — four  years,  filiform,  tri(iuetrous  with 
minutely  serrulat^.^  margins,  3 — 4  inches  long,  <lark  green  on  the  convex 
doi-sid  side,  greyi^^h  on  the  flat,  v(^.ntral  sides  ;  basal  she^ith  0*75  inch 
long,  whitish  brown,  deciduous.  Staminate  flowers  in  dense  clust^'rs 
around  the  apical  half  of  shoots  «)f  the  ])receding  year,  cylindric, 
0*5  inch  long,  yellowish  brown  ;  involucral  bracts  relatively  large, 
broadly  ovate.  Cones  sul)-cylindric,  obtuse,  4 — 5  inches  long  ;  scales 
broadly  cuneate  with  a  small  [)rotuberanc(^  at  the  a))ex.  Seeds  with 
an  oblong  wing. 

Pinus  Peuke,  (tiiseliacli.  Spieileg.  Flor.  Runiel.  II.  349  ;1844).  EndHelier, 
Synoiw.  Coiiif.  144.  Carriere,  Traitc  Coiiif.  ed.  II.  394.  (iordoii,  Pinet  ed.  II.  318. 
Hoissier,  Fl.  orient.  V.  698  (1884).  Masters  in  Gard.  Chron.  XIX.  (1883),  p.  244. 
with  figs.;  Journ.  Liini.  Soc.  XXII.  205,  with  fig.;  and  Journ.  R.  Hort.  Soc.  XIV.  237. 

P.  excelsa,  Hooker  til  in  Journ.  Linn.  Socj.  VIII.  145.  Parlatore,  D.  C.  Prodr. 
XVI.  405  (in  parti 

P.  excelsii  var.   Peuke.   Beissnor,  Nadelholzk.  28*5. 

Finns  Pcidr  inhabits  the  alpine  and  sub-alpine  regions  of  Macedonia 
and  western  Rouraelia,  at  elevations  ranging  from  2,500  to  0,000  feet. 
It  is  a  curious  fact  in  the  botanical  history  of  this  Pine  that  its 
presence  in  the  Balkan  peninsula  was  not  known  or  even  suspected 
prior  to  its  discovery  by  tlie  eminent  German  Ijotanist,  Grisebach,* 
on  Mount  Peristeri,  near  Bitolia,  during  his  journey  through  the 
Turkish  province  of  Koumelia  in  1839.  On  account  of  its  resemblance 
ill  habit  to  the  Arolla  of  the  Alps,  Pinifs  Crmhra^  Grisebach  at  first 
referred  it  to  that  species,  but  subsequently  gave  it  the  name  it  now 
bears,  which  is  literally  the  Greek  7rtu/c>/,  the  Pine  tree.  Nothing 
more  was  heard  of  it  for  many  yeiirs  afterwards  till  the  well-known 
Erfurt  seed  firm  of  Haage  and  Schmidt  received  seeds  in  1864  from 
a  former  Curator  of  the  13otanic  Garden  at  Athens,  who  had  collected 
them  in  the  same  locality  in  which  the  tree  had  been  originally 
discovered  by  Grisebach.  Since  then  J\  rtukc  has  been  found  on 
Mount  Perindagh  and  on  the  Kom  mountains,  forming  the  eastern 
frontier  of  Montenegro. 

In  Great  Britain  Pimu<  Peuhf  is  a  useful  ornamental  tree  ;  its 
growth  is  coniparatividy  slow,  but  it  is  quite  hardy  over  the  greater  part 
of  the  country  ;  it  forms  a  strictly  pyramidal  tree,  clothed  with  bright 
green    foliage,  and    taking    but   little    room,  it    is    especially    suitjible    for 

*  Gri-sebach  is  best  known  to  EngliHli  readers  a«  the  author  of  "Die  Vegetation  der  Erde 
nach  ihrer  klimatischen  Anordnung."  an  ehilwirate  work  on  geogi-apliit'^al  hotany,  and  by 
far  the  most  important  of  its  kind  at  tlic  date  of  pn)»lieati(>n  1872,  and  for  mme  years 
afterAvards. 
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lawns  and  places  where  the  large-growing  Pines  should  be  excduded. 
In  its  botanical  aspect  P.  Pexdie  is  unquestionably  an  oft'shoot  or 
geegmphical  form  of  P.  excelsa,  but  long  since  separated  from  the 
ancrestral  stock,  if  P.  excel t^a  may  be  so  regarded,  by  the  whole  itigioii 
which  Vies  between  Afghanistan  and  Macedonia,  in  which  no  allied  Pine 
has  yet  been  found.  Nevertheless  it  is  so  distinct  in  habit  from 
P.  exceha  that  practically  it  may  njceive  specific  rank.  Structurally 
all  the  parts  and  organs  of  P.  Peuke  nearly  coincide  with  the  same 
pai'ts  of  P.  exceha,  but  are  smaller  in  size  ;  in  this  respect  the  leaves 
and  cones  are  well-nigh  intermediate  between  those  of  P.  excel m  and 
P.    Strolms,  which  P.  Peule  in  a  measure  connects. 


Pinus  Pinaster. 

A  large  tree,  attaining  a  height  of  50 — 80  feet,  the?  dimensioiifi 
gi-eatly  influenced  by  situation,  asp(;ct  and  environment :  tlie  trunk 
covered  from  early  age  with  a  coarse  bark  deeply  fissured  into  narrow 
longitudinal  ridges,  broken  up  into  numerous  small  plates.  Branches 
slender  in  proportion  to  trunk,  spreading  or  ascending,  the  lowermost 
more  or  lass  depressed  l)ut  usually  upturned  at  the  distal  end.  Bninchlets 
much  roughened  with  the  scars  of  the  fallen  leaves,  the  herliaceous 
shoots  pubescent.  Buds  cylindric  with  a  conical  apex,  0*75  inch  long, 
with  whitish  brown  reflexed  peiidse  fringed  with  woolly  hairs.  Lejives 
geminate,  persistent  three — four  years,  mostly  clustered  on  the  distal 
half  of  each  year's  growth,  semi-terete,  rigid  with  slightly  seiTulat^ 
margins  and  sulMicute  tip,  7 — 9  or  more  inches  long,  on  old  trees 
frecjuently  not  more  than  6  inches  long,  bright  grass-green;  Kisal 
sheath  0*5 — 0*75  inch  long,  at  fii'st  whitish,  much  crumpled,  and 
blackish  the  second  year.  Htaminate  flowers  in  a  rather  lax  spike, 
4 — 6  inches  long,  cylindric,  obtuse,  about  an  inch  long,  and  surroundetl 
at  the  base  by  three — four  involucml  bracts  ;  anthera  fawn-yellow  with 
a  rounded  denticulate  connective.  Cones  in  whorls  of  four — eight, 
conic-cylindric,  4 — 6  inches  long,  and  1*5 — 2*5  inches  in  diameter  at  the 
broadest,  more  or  less  oblique  owing  to  greater  development  on  the 
exposed  side,  at  first  purplish,  green  during  the  period  of  growtli,  fawn- 
yellow  when  mature  ;  scales  broadly  oblong,  a  little  more  than  an  inch 
long,  the  apophysis  rhomboidal  with  a  trtinsverse  keel  and  central 
pyramidal  umbo. 

Pinus  Pinaster,  Solander  in  Aiton's  Hort.  Kew.  ed.  I.  Vol  I.  367  (1789).  Laml»ert, 
(Jenus  Pinus,  I.  tt.  4,  5  (1803).  Loudon,  Arb.  et  Fnit  Brit  IV.  2213,  with  h^ 
Link  in  Linniea,  XV.  498.  Endlicher,  Syno^w.  Conif.  168.  Carri^re,  Traite 
Conif.  ed.  II.  465.  Parlatore,  D.  C.  Prodr.  XVI.  382.  Lawson,  Pinet  Brit  I. 
71,  t  10,  and  figs.  Beissner,  Nadelholzk.  221.  Masters  in  Jouni.  R.  Hort 
Soc.  XIV.  237. 

P.  niaritinia,  Lamarck,  Encycl.  V.  337  (1804). 

P.  escarena,  Risso,  Hist.  Nat    Eur.  II.  429  (1826). 

P.  Lemoniana,  Carriere,  Traite  Conif.  ed.  II.  470  (1868). 

Eng.  Cluster  Pine,  Pinaster.  Fr.  Pin  de  Bordeaux,  Pin  maritime,  Pin  des  Laudes. 
Genu    St^rnkiefer,  Strandkiefer,  Igelfdhre.      Ital.  Pino  raggniiiato. 

Several    varieties    of    Pinus    Piiiaster    are    described    by   Loudon    and 

other    authors,    of   which   one,    Lemoniana,   is^   a   monstrous  form   that 

originated     at     Carclew     in     Cornwall,    formerly    the     residence    of    Sir 

Charles    Lemon.      In    this    variety   a   cone    is    produced    in    the   place   of 
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the  leading  shoot  of  the  fertile  branches,  which  thence  take  a  zig-zag 
fonu,  the  prolongation  consisting  of  lateral  j»hoots  only,  and  the  cones 
are   solitary   instead   of   clustered. 

Hamiltoni,  inti*oduced  by  the  Earl  of  Aberdeen  from  the 
neighbourhood  of  Nice  in  1825,  has  broader  and  shorter  leaves  and 
larger  cones  than  the  common  form ;  and  minor,  found  in  the 
I^ndes  of  Bordeaux  and  other  places,  has  shorter  and  more  slender 
leaves  and  smaller  cones.  They  are  local  deviations  from  the  common 
type    such   as   occur   among   most   Pines. 

Pimis  Pinaster   inhabits   the   Mediterranean   region   from   Portugal  to 

Palestine,   but    the    actual    limits    of    its    distribution    cannot   now   be 

defined  in  consequence  of   the   extensive   areas  that  have  been  planted 

with   it   for  purposes   of   utility,   and   from   which    it    has   occasionally 

spread    spontaneously.      It    is,   however,   known   to    grow   wild    in   the 

Portuguese   province  of  Estremadura,  in   Andalusia,  in   Algeria,  on  the 

eastern  Pyrenees   ascending   to    2,500   feet  elevation ;    on  the   Maritime 

Alps  up   to   3,000  feet,  in  Corsica  still  higher;    and   in  other  southern 

departments  of  France ;    it  is   also  common   on  the   western   slopes  of 

the    Apennines,    in    Greece,    and    in    parts    of    Asia    Minor,    but    its 

eastern   limit   has   not   been   ascertained. 

In  an  economic  sense  Piiius  Pinaster  is  by  far  the  most  valuable 
Pine  of  the  Mediterranean  region;  its  timber  is,  however,  but  a 
subordinate  factor,  the  wood  being  soft,  coarse  in  grain  and  soon 
decaying  on  exposure  to  the  weather;  it  is  used  only  for  the  coarser 
kinds  of  out-of-door  carpentry,  and  for  fuel  in  the  districts  where  this 
Pine  is  abundant.  But  the  collection  of  its  resinous  products,  already 
adverted  to  in  page  93,  forms  one  of  the  most  important  industries 
in  the  south  of  Fmnce  ;  so  profitable  is  this  source  of  wealth  that 
P.  Phiaster  is  extensively  cultivated  on  the  sandy  tracts  adjoining  the 
Bay  of  Biscay,  where  it  grows  with  great  rapidity  and  soon  yields  an 
ample   return   for   the   labour   bestowed   upon   it. 

Pinvs  Pinaster  will  not  only  grow  under  exposure  to  the  sea-breeze, 
but  also  in  shifting  sands  which  it  is  enabled  to  do  by  the  form 
taken  by  the  roots.  These  roots  much  resemble  those  of  the 
American  P,  pcUustris,  which  grows  under  conditions  similar  to  those 
in  which  P.  Pinaster  attains  its  best  development  in  Europe.  There 
is  a  decided  tap-root,  and  when  the  soil  is  dry  and  sandy  it  descends 
j)erpendicularly  into  it ;  in  proportion  as  the  perpendicular  roots  are 
stronger  than  those  of  other  Pines,  the  horizontal  roots  are  weaker,  a 
disadvantage  as  regards  transplanting,  which  is  more  than  counterbalanced 
by  its  firm  hold  in  the  soil,  whence  it  is  seldom  toni  up  by  the 
roots  by  storms.  In  the  departments  of  the  Gironde,  Landes  and 
Uoiilogne,  the  Pine  woods  afford  a  most,  efficacious  protection  against 
the  encroachments  of  the  s(ia.  Some  eighty  years  ago  great  apprehension 
existed  of  the  destruction  of  the  Medoc  comitry  by  inundation,  as  the 
l)anks  of  sand,  which  are  the  only  barriers  against  the  sea,  were 
ol)served  to  be  yielding ;  the  idea  then  occurred  of  planting  P.  Pinaster 
in   order  to  bind   the   sand,   and   the  result  has  been   most   satisfactory. 

Introduced  towards  the  end  of  the  sixteenth  century  into  Great 
Britain,   Pinvs  Pinaster  is    only   useful   as   an    ornamental    tree    in   this 
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country,  and  for  shelter  especially  in  proximity  to  the  sea.  When 
standing  alone,  with  the  consequent  free  circulation  of  air  around  it, 
it  attains  a  height  of  60  to  70  feet,  retaining  its  lowennost  l.)ranche6  to 
a  great  age;  the  Pinaster  is  then  a  tree  of  stately  aspect,  wi<le- 
spreading   and   massive,    very   eifective   in   park   and   landscape   scenery. 

There  is  probably  no  single  species  of  Pine  that  has  become  more 
widely  distributed  over  the  globe  than  Pinus  Pinaster,  and  which  lias 
adapted  itself  more  readily  to  the  various  conditions  of  soil  and  climate 
in  the  different  countries  into  which  it  has  been  introduced.  At  the 
Cape  of  Good  Hope,  it  has  made  itself  at  home  as  much  as  any 
indigenous  tree,  spreading  spontaneously  over  the  sandy  plains  in  the 
neighbourhood  of  Cape  Town  and  in  "  other  parts  of  the  colony.  It 
has  become  quite  a  conmion  tree  in  many  parts  of  Australia,  New 
Zealand,  etc.  It  has  also  found  its  way  into  China,  elapan,  northern 
India,  and  many  other  places,  where  it  has  been  frequently'  re-introduced 
into  England  as  new  species  under  the  following  names,  which 
sufficiently  indicate  their  origin : — P.  nepaJensis  (Royle),  P.  rhinensis 
(Knight),  P.  japonica  (Hort.),  P.  Noae  Hollandvxi  (Lodtlige.^),  P.  Non^ 
ZecUaiyiicB   (Hort.),    P.    Sancfa   Helenica   (Loudon). 


Pinus  pinea. 

A  tre.e  40 — 80  or  more  feet  high  with  a  spreading  head  that  has 
been  frequently  likened  to  an  umbrella ;  the  tnnik  knotty,  covered  with 
thick  reddish  grey  bark  deeply  fissured  longitudinally,  the  lower  portion 
usually  denuded  of  branches,  often  forked  or  divided  into  three  or 
more  ascending  secondary  trunks  at  ai  greater  or  less  ilistjmce  fi-om 
the  ground.  In  Great  Britain  rarely  exceeding  25—30  feet  high,  with 
a  thick  trunk  covered  with  dark  rugged,  deeply  fissured  Imrk,  the 
fissures  exposing  a  light  reddish  brown  inner  cortex  and  generally 
forked  or  divide<l  into  three — five  or  more  spreading  or  ascending 
bmnches  which  mmify  much  in  the  same  wav.  Eninchlct^  rather 
sleniler,  pale  brown  markiMl  with  the  scars  of  the  fallen  leaves.  Buds 
conic-cylindric,  reddish  brown,  not  resinous.  Leaves  geminate,  ])epsist4*nt 
two — three  years,  semiterete  with  scaberulous  margins,  straight  or 
slightly  twisted,  5 — 6  inches  long,  bright  gi'een ;  bastil  sheath  whitish, 
shorter,  darker  and  much  lacerated  the  second  vear.  8taminat<?  flowers 
in  a  crowded  spike  with  lumierous  scale-like  involucral  bracts  at  the 
base  of  each,  cylindric,  about  0*5  inch  long.  Ovuliferous  flowers  oval, 
0*75  inch  long,  composed  of  greenish  white  scales  Ixifore  fertilisjition. 
Cones  maturing  the  third  year,  ovoid,  4  inches  long  and  3  inches 
in  diameter,  reddish  brown ;  scales  oblong-cuneate,  the  ajiophysis 
rhomboidal  with  a  central  dc^pression  in  which  is  a  small  mnl)o. 
Heeds   large,    oblong-ovoid   with   a   hatchet-shaped    wing. 

Pinus  pinea,  Linnreus,  Sp.  Plant.  II.  1000  (1753).  Miller,  Diet.  ed.  VIII. 
No.  2  (1768).  Lambert,  Genua  Pinus,  I.  tt.  6,  7,  8  (1803).  L  C  Richard,  M^ui. 
8ur  les  Conif.  58  (1826).  Loudon,  Arb.  et  Frut.  Brit.  IV.  2224,  with  figs. 
Forbes,  Pinet.  Woburn,  31,  t.  10.  Link  in  Linna?a,  XV.  499.  Carriere,  Ti-aite 
Conif.  ed.  II.  456.  Parlatore,  D.  C.  Prodr.  XVI  381.  Goi-dou,  Pinet.  ed.  II. 
252.  Boissier,  Fl.  orient.  V.  694.  Beissner,  Nadelholzk.  220.  Mast^i-s  in  Gard. 
Ohron.  IV.  ser.  3  (1888),  p.  602,  with  figs.:  and  Journ.  R.  Hort..  Soc^  XIV.  237. 

Vav^.  Stone  Pine.  Fr.  Pin  de  pai-asol.  Oenn.  Italienische  Steinkiefer.  Ital. 
Pino  a  pinocchi.     Span.  Pino  real,  Pino  de  comer. 
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Piiim  piiim,  or  tlie  Stone  Pine  as  it  is  usually  called  in  tliis  countrj- 
on  account  of  the  liarcl  bony  shell  which  encloses  the  seed,  is  endemic 
in  the  Mediterranean  region  from  I'oitiigal  to  Asia  Minor  and  Syria; 
also  in  se^'eral  localities  in  north  Africa.  On  the  coast  range  of 
Andalusia  it  ascends  to  4,000  feet  alH)\'e  sea-level,  but  iisually  prefers 
the  lower  hills  n«!ar  the  coast,  in  places  fonnerly  forming  forest^s  of 
considerable  extent  but  which  ain;  now  greatly  diminished  in  order  to 
supply  wood  for  constructive  pHr^wses  and  for  fuel  to  tlie  inhabitants 
of   the   region. 


As  Pinug  /,inm  i»  uowlwrv  fuuud  wiM  north  of  the  45tb  pamUcl 
of  north  latitude  its  puwer  to  wittiMtauil  sevcru  cold  is  limited.  It 
was  iutitHluued  into  (!r«ut  Britniii  i>iior  U  1548,  as  it  is  mentioned  in 
Turner's  "Xaines  of  Klerk's"  imblishf^d  iu  tiiat  year,  but  few  aged  trees 
arc  to  be  seen  in  tliis  tuuutry ;  those  that  have  eurvived  the  severe 
winters  tliat  occur  at  iiitervHls  in  our  climate  show  but  imperfectly 
the  strikinjr  i.'harauters  tliiit  make  this  I'itie  so  picturesque  an  object 
in    soutlieru    Kuro|)e.     (.>ne   of  the  iiccoiinianyinf;   illustmtiotis    represents 
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the  largest  specimen  in  the  Royal  (iardeiis  at  Kew,  the  other  a 
characteristic  tree  35  feet  high  at  (Tleiithoriie  in  north  Devon ;  a  still 
finer  and  taller  specimen  and  certainly  the  most  imposing  yet  seen  by 
the  anthor,  is  sttinding  ii^  the  Trinity  C-ollege  Botanic  Garden,  Dublin ; 
and  there  is  one  at  i^owerscourt,  and  another  at  Charleville  in  Co. 
Wicklow  worthy  of   mention. 

The  extremely  picturesque  appearance  of  the  Btone  Pine  in  its 
maturity,  has  caused  it  to  be  much  planted  in  public  and  private 
gardens  in  the  soutli  of  Euroi)e,  and  especially  in  Italy,  from  a  very 
early  period.  In  the  neighbourhood  of  Rome  are  many  fine  and 
venerable  specimens  from  70  to  75  feet  high,  which  always  attract  the 
attention  of  visitors.  Artists  have  fre<iuently  availed  themselves  of  its 
peculiar  and  striking  form  to  give  it  a  prominent  place  in  the 
foreground  of  their  pictures ;  and  thus  we  often  find  it  associated  with 
porticos,  Ionic  jnllars,  fragments  of  old  temples,  and  other  classic 
tjbjects   in    the    Italian    landscape. 

Many  varieties  of  Pi  nun  pinea  have  been  noted  and  described,  but 
none  of  them  are  available  for  the  British  Arboretum  from  the  same 
cause  that  rendei*s  the  common  form  so  luisiitisfactorv  a  tree.  One 
named  Jrcu/iNs  shoidd  be  noticed  as  it  differs  in  the  tcista  or  shell  of 
the  seeds  being  so  thin  as  to  l)e  easily  broken  by  the  fingers.  The 
edible  seeds  are  much  used  for  food  by  the  ])easantry  throughout  the 
region  in  which  this  tree  alxDunds.  The  wood  is  whitish,  moderately 
ivsinous,  and  very  light  ;  it  is  used  in  Italy  and  the  soutli  of  France 
for  joinery  and  other  constructive  work. 

A  peculiarity  in  Pmuj<  jnnea,  not  observed  in  any  other  s[)ecie8  of 
Pinus,  may  be  here  noted  : — For  several  years  after  the  seedling  state 
is  passed  and  branchlets  with  adult  foliages  are  i)roduced,  there  are  also 
prcKluced  among  them  slender  elongated  branchlets  with  ])rotomorphic 
leaves  only  ;  these  leaves  are  solitary,  not  geniinate  like  the  ordinary  leaves, 
nor  more  than  one-half  of  their  length  ;  tlu^y  are  without  basal  sheath, 
compressed,  sharply  angular  latcniilly,  and  of  a  bluish  glaucous  green  (see 
page  '22).  As  the  young  tree  advances  in  age,  shoots  are  produced 
with  protomorphic  and  adult  h>aves  intermixed  ;  but  eventually  tlie 
former  disappear  entirely. 


Pinus  ponderosa. 

(.)ne  of  the  largest  of  Pines  ;  in  Calif oniia  antl  Oregon  the  tnmk 
often  100 — 150  feet  high  and  5 — 6  feet  in  diameter,  exceptionally 
large  trees  225  feet  higli  and  8  fe(a  in  diamett^r  ;  throughout  the 
Rockv  Mountains  region  nmch  less.  In  (ireat  Britain  the  trunks  of 
the  oldest  trees  are  thick  in  proportioji  to  height,  with  nigged  bark 
deeply  fissured  into  irregular  plat(\s.  Branches  spreading,  frequently 
curved  or  tortuous  ;  branchlets  stoutish,  the  bark  fun'owed  spirally, 
following  the  arrangement  of  th(^  leaf  fascicles.  Buds  sub-cylindric, 
abniptly  tapering  to  an  acut(»  point,  0*75 — 1  inch  long  ;  perulse  linear- 
lanceolate,  witli  fimbriated  margins.  L(^aves  terntate,  persistent 
three — four  years,  produced  on  the  distal  half  of  the  season's  growth, 
and  at  fii*8t  parallel  with  it,  afterwards  spreading  and  slightly  twisted, 
6 — 12  inches  long,  rigid,  triquetral,  mucronate  with  minutely  serrulate 
margins,  dull   dark   gi'een  ;    basal  sheath  about  an  inch  long,  pale  brown  ; 
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darker,  sliorter,  {iiid  much  cnimpled  the  second  year.  Staminatv 
flowere  in  dense  clusters  on  the  apical  end  of  shoots  of  the  previous 
year,  cylindric,  1*25 — 1*75  inch  long,  reddish  crimson,  surrounded  at  the 
base  l)y  ten — twelve  involucral  bracts  iu  two — three  seri(»s.  Cones 
(British  grown)  ovoid-ctmic,  3*5  — 5  inches  long,  and  2 — 2 '5  inches  in 
iliameter  above  the  l)ase  ;  scales  oblong-cuneate,  about  an  intrh  long 
and  half  an  inch  broad,  smaller  and  nuich  crowded  near  tlie  Iwise,  the 
apophysis  rhomboidal  with  a  transverae  keel  and  short  pyi^midal 
umbo  terminating  in  a  recurved  prickle.  Seed  wing  naiTowly  oblong, 
nearly  as  long  as  the  scale. 

Pinus  ponderosa,  Douglas  ex  Loudon,  Arb.  et  Frut.  Brit.  IV.  2243,  with  tigs. 
(1838).  Forbes,  Pinet.  Woburn,  44,  t.  13.  Link  in  Linnsea,  XV.  506.  Endlicher, 
Synops  Conif.  163.  Cam&re,  Traite  Conif.  ed.  II.  445.  Parlatore,  D.  C.  Prodr. 
A VI.  395.  Hoopes,  Evergreens,  117.  Ooi-don,  Pinet  ed.  II.  281.  Engelmann  iu 
Brewer  and  Watson's  Bot  Califor.  II.  125.  Beissner,  Nadelholzk.  261,  with  tig, 
Sargent  in  Garden  and  Forest,  VII.  392  ;  and  Silva  N.  Amer.  XI.  tt.  560—564. 
Masters  in  Gard.  Chron.  VIII.  ser.  3  (1890),  p.  557,  with  figs  ;  and  Joum.  R- 
Hoi-t.  Soc.  XIV.  237. 

P.  Benthaniiana,  Hartweg  in  Journ.  Hort  Soc.  Lond.  II.  189  ;  and  IV.  212. 
with  fig. 

P.  brachyptera,  Engelniaun   in  Mem.  Wislizenus'  Tour  in  N.  Mex.  89  (1848). 

P.  Beardsfeyi,  Murray  in  Edinb.  New  Phil.  Journ.  1855,  p.  286. 

P.  Engelnianni,  Torrey  in  Pacific  Ry.  Rep.  IV.  141  (1856)  (not  Carrier©). 

P.  Pan7ana,  Gordon,   Puiet.  ed.  II.  277  (1875)  (not  Engelmann). 

Eng.  Heavy- wooded  Pine.  Amer.  Yellow  Pine,  Bull  Pine,  Western  Pitch  Pine. 
Germ.  Schwerholzige  Kiefer,  Gelb  Kiefer. 

var.— Jeflfreyi.    . 

Distinguished  in  Oregon  from  the  typical  Pinus  }t07idero»a  by  its 
more  })ungently  aromatic  resinous  secretions,  its  stifFer  and  more  elastic 
leaves,  jx^rsistent  for  a  longer  time;  its  yellow-gi*een  stiminat^^  floAvei-s 
and  its  larger  cones  armed  with  stronger  reflexed  prickles ;  in  Givat 
Britain  chiefly  by  its  shorter  branches  and  more  strict  habit,  as  well  as 
by  the  foregoing  charactei's. 

P.  {)onderosa  var.  Jeff'reyi,  Engelmann  in  Brewer  and  Watson's  Bot.  Califor.  II.  126. 
P.  Jeffreyi,  Balfour  Rep.  Oregon  Assoc.  2,  with  tig.  Goi-don,  Pinet.  ed.  II.  272. 
I^wson,  Finet  Biit  i.  45,  t.  6.  Masters  in  Jouni.  R.  Hort  Soe.  XIV.  231. 
And  others. 

var.— scopulorum. 

A  smaller  tree  (60 — 80  feet  high)  Avith  shorter  and  more  rigid 
leaves,  often  in  pairs,  and  persisting  a  longer  time ;  and  smaller  cones 
with   thinner   scales   armed    with   a    slender   prickle. 

P.  ponderosa  var.  scopulorum,  Kngclmann  in  Brewer  and  Watson's  Bot.  CaUfor 
II.  126.     Beissner,  Nadelholzk.   263.     Masters  in  Journ.  R.  Hort  Soc.  XIV.  23S. 

The    following    account    of    the    geographical    distribution    of    Pinns 

poiulerom  and  the  different  aspects  under  which  it   is  seen  throughout 

the    immense    area    over    which    it    is    spread,    is    taken    from    the 

American   "  Garden   and   Forest,*'    Vol.  VIII.  p.  392 : — 

The  western  Yellow  Pine  or  Pinus  ^^o/i6//^/"06*rt  is  the  most  widely- 
distrilnited  Pine  tree  of  the  monntiiu  forests  of  west**rn  I^ortli 
America,  where  it  spreads  from  the  interior  of  British  Columhia  from 
aV)out  latitude  57"  N.  southwards  to  Mexico  and  eastwards  to  n<»rtherii 
Nehraska,  tlie  foot-hills  of  the  Kocky  Mountains  of  Colonulo  an<l 
western  Texjis.  Usually  an  inhahituit  of  dry  elevated  slopes,  Avln»rt* 
it    often    forms    o))en    forests    of    great    extent,    it    flom'ishes   also    on    the 
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western  slopes  of  the  ►Sierra  Nevada  in  the  comparatively  huniiil 
climatic  of  northern  California  where  it  attains  its  largest  size  ;  and  in 
California  it  grows  occasionally  in  wet  and  swampy  gix)und.  It  is 
the  only  Pine  tree  of  Nebraska,  and  is  very  abundant  on  the  Black 
Hills  of  Dakota ;  in  northern  Montana  it  forms  a  great  forest  in  the 
valley  of  the  Flat  Head  Lake,  and  mnges  westwartls  to  the  shores 
of  Piiget  Sound;  it  dots  the  slopes  of  the  eastern  foot-hills  of  the 
K(H*kv  Mountains  of  Colorado,  and  clothes  the  divide  between  the 
Piatt  and  Arkansas  rivers  with  a  forest  pushed  far  out  over  the 
plain.  Abundant  in  similar  situations  in  Utah,  and  c(mimon  on  the 
eiistern  slopes  of  the  Biennis  where  it  attains  a  gi'eat  size  and  beauty, 
P,  poTvlerosa  has  found  the  climate  of  the  Great  l>asin  too  severe  for 
it,  and  does  not  occur  on  the  mountain  ranges  of  central  and  southern 
Nevada.  The  Colorada  plateau  which  has  an  area  of  many  thousand 
s(piare  miles  in  southern  Colorado  and  Utah  and  in  northern  Mexico  and 
Arizona,  is  covered  with  a  forest  of  this  tree.  This  is  now  the 
greatest  uninten-upted  Pine  forest  of  the  (.'ontinent,  and  one  of  the 
largest  in  the  world.  South  of  the  (Jolorado  plateau  the  desert  is 
V)roken  up  into  short  ranges  of  mounttiins,  and  on  them  on  both  sides 
of  the  Mexican  boundary  P.  potiderosa  is  a  common  tree,  as  it  is  on 
the   mountjiins   of   western  Texas. 

A  tree  of  such  enormous  range  over  a  regi<jn  of  so  many  diflerent 
climates  has  naturally  develoi)ed  many  forms,  and  no  other  American 
Pine  tree  varies  more  in  size  and  habit,  in  the  character  of  the  bark, 
length  of  leaves  and  size  of  cones.  Sometimes  it  is  250  feet  high, 
with  *a  trunk  12  feet  in  diameter  covered  with  bright  cirmamon-re<I 
bark  ])roken  into  great  plates ;  sometimes  it  attains  with  a  difficulty 
a  height  of  50  feet,  and  its  Imrk  is  nearly  black  and  deeply  furrowed. 
Such  variations  in  the  character  of  the  l)ark  are  not  always  due  U> 
climate,  and  individuals  with  the  red  bark  of  the  Californian  tree  and 
the  black  bark  of  the  inhabitant  of  the  arid  slopes  of  the  Colorado 
mountains  stand  side  by  side  in  northern  Arizona,  to  the  discoui-agement 
i>f  the  botanist  anxious  to  understand  this  tree  and  tlu^  causes  of  it* 
variations.  One  hundred  photographs  would  not  be  too  many  to  illustrate 
the  appearance  of  Pinus  pmi/Ifrosa  in  the  different  part**  of  the  coimtry 
which  it  inhabits  ;  and  an  atteun)t  to  describe  the  different  fornus. 
with  any  words  at  our  command  would  l)e  hopelc^ss.  Certain  characters 
which  botanists  consider  valuable  S2)ecifically  can  l>e  found  in  all  th(^ 
forms,  so  that  it  is  most  convenient  to  consider  them  all  geographical 
varieties  of  one  species,  although  in  size  and  general  appearance  and 
in  the  character  and  value  of  the  timlxjr  producc^d,  they  are  as  distinct 
a.«»   many    of   the   recognised   species   of   our   Pines. 

J^in/Mi  pmidei'om   first    became    known    to   science    and    arboriculture       w 

through     David     Douglas     during     his     first     laissiou     to     north-west 

America,  and   by  whom   seeds   were  sent   to   the  Horticultural   Society 

of     London   in   1827,  from  which  a  number   of   plants  were  raised  and 

<Hstributed    among    the   Fellows.*      Douglas    had    discovered    the   tree 

*  One  of  these  may  still  be  seen  at  Dropniore  toweriug  to  a  height  of  90  feet  ;  this 
is  pi*ol>ably  the  largest  8t)ecimeii  in  this  country.  There  is  a  fine  tree  over  60  feet  higli 
at  Orion  Hall,  Peterborough ;  another  about  the  same  height  but  denuded  of  its 
lowermost  branches  at  Linton  Park,  Maidstone  ;  and  a  still  larger  one  at  Barron  Hill, 
J^iiirlesej.  Trees  of  smaller  dimensions  are  growinj^  at  Revesby  Abbey,  Whittinjijhame' 
ill   Kiist  Lothian,  Scone  Palace,  Oastle  Kennedy,  etc. 
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the  year  previous  near  the  Sjiokane  river  in  north  Oregon  (now 
Wasliington).  Throughout  (rreat  Britain,  from  Perthshire  southwards, 
this  Pine  has  proved  cpiite  liardy,  and  it  thrives  under  various 
conditions  in  the  many  localities  m  which  it  has  heen  planted, 
increasing  in  height  from  12  to  18  inches  annually,  the  slower 
growth  occurring  in  the  midland  and  south-ea«tern  counties  uf 
England.  Generally  the  primary  branches  grow  faster  in  proportiou 
to  the  elongation  of  the  trunk  in  this  country  than  in  California,  so 
that  P.  porulerom  in  Great  iU'itain  rarely  has  the  lank,  constriet-eil 
habit  shown   in   photographs   of    Calif ornian   trees. 

Tlie  variety  J^'fi'^'nU  hitlKuto  reganled  as  sj)ec-itically  disiinrt  fii»ni 
Pi'nws  porulerona  l)y  foresters  and  arborieulturists,  and  wliieli  take^^  its 
name  from  John  Jeffrey,  -who  collected  seeds  of  it  for  the  Scottish 
Oregon  Association  in  1851,  has  a  (tcmsiderable  range  on  the  lii^^h 
mountains  extending  from  western  Montana  through  Oregon  and  Idaho 
into  California.  On  tlie  mountain  above  the  Yosemite  vallev  is  a 
wonderful  forest  of  Pine  trees  comi)osed  of  P.  poinlfrona  var.  Jeffir»/i  ; 
the  trees  stand  sometimes  dost;  t<ig(itlier,  sometimc^s  at  a  considemble 
<listance  apart  ;  they  are  often  250  to  300  feet  high,  their  mas.-«ive 
tnmks  10  to  12  feet  in  diameter,  and  frtK*  of  branches  except  near 
the  top  of  the  triM*.  There  are  not  many  things  mon»  imj)i-essive  or 
more  beautiful  than  these  trunks  ;  the  bark  is  excessivelv  thick  and 
broken  by  deej)  fissures  into  great  armour-like  jilates  acR)8s  which 
the  sunlight  iis  it  flickers  down  tlirough  tlie  scanty  canopy  above,  ca-sts 
long  shadows.  The  Imuuthes  are  few  and  small  in  proportion  to  tlie 
trunks,  and  bear  at  their  ends  gi-eat  brush-like  clustei*s  of  |>ide  bhie- 
green  foliage,  and  innnense  (juantities  of  large  chestnut-brown  cones  which 
in    early    autumn    sometimes  cover    the    ground    luider    the    trees.* 

The  variety  Hropuhfuni  denotes  the  smaller  ti-ee  inhabiting  the  Rocky 
Mountains  from  British  Al])erta  southwards  through  eiistern  ^lontaua, 
AVycmiing,  Nebraska  an<l  Colorado  to  western  Texas.  In  this 
comparatively  dry  region  Phm^i  j)Ofuierofia  often  Ixu-omes  a  stunted, 
scraggy-looking  tree  witli  gaunt  denude<l  limbs  and  scanty  foliage  ;  such 
a  tree  is  portrayed  in  the  "  (jaitleners'  Chronicle  "  of  June  22nd,  1878, 
Another  geogi-aphical  form  which  occurs  on  the  moim tains  of  s^mthem 
Arizona,  has  longer  and  broader  leaves  that  are  sometimes  14  or 
15  inches  in  length.  This  is  th(^  P.  latifolia  of  Sargent,!  and  the 
P.  Mayriana  of  Sudworth  ;  it  is  described  in  the  "Silva  of  Xorth 
Am(».rica  "  as   P.  powlerosa  var.  Mayriana, 

The  wood  of  Pi?uis  pomlerosa  varies  gi'eatly  in  quality,  strength  ami 
dirrability  in  different  parts  of  the  region  over  which  it  is  distributed  ; 
the  wood  of  the  western  tree  is  heavy,  hartl,  strong  and  line-grained, 
but  not  durable  in  contact  with  the  soil  ;  that  of  the  variety  Jeffreyi 
is  coai'ser  in  grain  and  very  resinous  ;  and  that  of  the  var.  iw.opulorum 
is  coarser  gi'ained,  harder  and  more  brittle.!  P.  ponderotia  timber  is  largely 
used  throughout  the  region /for  constnictive  purposes  generally,  railway 
ties,  fencing,  fuel,  etc.,  especially  in  the  States  of  Washington,  Oregon, 
Idalio  and  south  Dakota. 

•  Garden  and  Forest,  IV.  457  (1891)  ;  Idem,  II.  496,  with  fig.  (1889^. 

+  Silva  of  North  America,   XI.  82. 
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Pinus   pungens. 

A  mediuni-sized  or  low  tree  25 — 40  or  more  feet  high,  witli  stout, 
horizontal  branches  and  a  broad,  ojjen,  flat- topped  head.  In  (Ireat 
Britain  much  resembling  the  Scots  Pine  in  its  young  state,  but  wlitai 
old  more  open  and  spreading.  Biirk  of  trunk  deeply  iissured  into 
irregular  plates.  Branches  of  very  uneipial  length,  the  longest  sometimes 
exceeding  20  feet.  Branchlets  slender,  ridged  and  furrowed  by 
cortical  outgi'owths,  obliquely  deciUTent  from  the  pulvini  of  the  leaf 
favScicles.  Buds  cylindric,  obtuse,  about  0*75  inch  long,  light  chestnut- 
brown,  usually  covered  with  a  film  of  whitish  resin.  Loaves  geminate, 
persistent  three — four  years,  rigid,  stmight  or  slightly  curved  towards  the 
axis,  1*75 — 2*5  inches  long,  dark  dull  green  on  tlie  convex  side,  with 
about  six  greyish  lines  on  the  flat  side  ;  basal  slteath  short  with 
numerous  rings  and  lacerated  margin.*  vStaminate  flowers  in  a  lax 
spike,  cylindric,  obtuse,  about  0*3  inch  long,  orange-brown,  surrounded  at 
the  base  by  seven — nine  involucml  bracts.  Cones  ovoid  or  tm-binate, 
usually  in  whorls  of  three — five,  horizontal,  most  developed  on  the 
exposed  upper  side,  3'5  inches  long,  and  2*25  inches  in  diameter  at  the 
broadest  part,  persistent  on  the  tree  many  years  ;  scales  oblong-cuneate, 
with  a  broadly  pyramidal  apopliysis  terminating  in  a  sharp  incurved  prickle. 

Pinus  pnngens,  Michaux,  Hist.  Arb.  Arnec-  I.  61,  t  5  (1810).  Lambert.  Genus 
Pinus,  ed.  II.  Vol.  I.  t.  17  (1828).  Loudon,  AH),  et  Fnit.  Biit.  IV.  2197,  with  tigs. 
Forbes,  Pinet.  Wobum,  17,  t  5.  Endliclier,  Synops.  Conif.  166.  Carri^re,  Tmite 
Conif.  ed.  II.  470.  Parlatore,  D.  0.  Prodi*.  XVI.  379.  Hoopes,  Evergreens,  98. 
Gordon,  Pinet.  ed.  II.  254.  Beissner,  Nadelholzk.  214,  with  tig  Mastere  in 
Joum.   R.  Hort.   Soc.   XIV    23.     Sargent,  Silva  X.  Amer.   XI.  135,  t.  584. 

Eng.  and  Amer.  Table  Mountain  Pine,   Hickory  Pine.     Germ.  Stechende  Kiefer. 

Pinus  puiigens  inhabits  chiefly  the  Appalachian  mountains  of  the 
Eastern  States.  From  its  southern  limit  in  Xorth  Carolina  it 
spreads  northwards  along  the  dry  slopes  and  ridges  of  the  mountains 
through  Virginia  into  Pennsylvania  as  far  as  the  Schuylkil  river 
and  westwards  into  Tennessee,  forming  in  places  extensive  forests. 
Small  isolated  patches  are  also  reported  from  distant  parts  of 
Virginia,  eastern   Pennsylvania,  and  Kosemount   in   New   Jersey. 

On  the  precipices,  impending  rcjcks  and  cliasnis  of  tlie  Linville,  a 
bi*anch  of  the  Catawba  river  in  Xorth  CaroHna,  Pinus  pumjeiis  darkens 
the  whole  horizon  and  presents  an  imposing  mass  of  monotonous 
verdure.  It  generally  occupies  the  summits  of  the  highest  rocky  ridges 
and  sweeps  over  the  most  dangerous  and  inaccessible  declivities,  some 
of  which  are  at  least  1,000  feet  in  perpendicular  height.  In  this 
picturesque  region  it  was  originally  discovered  by  Michaux  more  than 
a  century  ago. 

The  economic  value  of  Pinus  punyens  is  unimportant ;  the  wood  is 
light,  soft,  coarse-grained  and  not  strong,  and  is  used  in  Anu^iica 
chiefly  for  the  manufacture  of  charcoal.  It  wtis  introduced  into  (Ireat 
Britain  about  the  year  1804 ;  it  is  now  but  rarely  seen  ;  the  few 
old  trees  that  still  remain  are  iniattractive  objects  of  irregular  outline 
and   mostlv   one-sided    from   contact   with   other   trees. 

*  The  aboTe  description  from  materials  oomnuuiicated  by  Mr.  Marcus  Dimsdale  from 
BIssendon  House,  near  Hatfield  ;  in  the  grounds  stands  one  of  the  largest  Pinus  jmngetis  in 
the  country.     Other  aged  .si)ecimens  are  in  the  Pineta  at  Bicton,  Dropmore  and  Bayfoi*dbury, 
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Pinus   pyrenaica. 

A  tree  of  variable  dimeusioiiij,  the  trunk  60 — 80  or  more  feet  liigh 
with  an  oi)en  diffuse  heml ;  smaller  trees  with  a  more  dense  habit. 
Branches  spreading,  often  curved  or  tortuous,  covered  with  ash-browii 
l>ark ;  branchlets  slender,  at  first  given,  afterwards  reddish  brown,  and 
marked  with  the  scars  of  the  fallen  leaves.  Buds  ovoid-conic,  acute, 
about  0*5  inch  long  with  whitish  i>erul8B.  Leaves  geminate,  persisteut 
alwut  three  years,  slender,  senu-terete  with  slightly  scabei-ulous  mai^ns, 
4*5 — 6*5  inches  long;  Iwisal  sheath  whitish,  0*75  inch  hnig,  shorter,  and 
darker  the  second  yetir.  Stamina te  flowers  numei'ous  in  an  oblonfj 
spike,  cylindric,  obtuse,  O*")  inch  long,  the  anthers  with  an  orange- 
yellow,  orbicular  and  crenulate  connective.  Cone,s  solitary  or  in  clusters 
of  two — six,  sub-sessile,  horizontal,  ovoid-conic,  acute,  about  3  inchesi 
long  and  nearly  2  mches  in  diameter  at  the  broadest  part,  glossy 
chestnuC^brown ;  apophysis  of  scales  flattish,  rh()mlx)idal  with  a  shallo\v 
transvei*se   keel   and  short   pyramidal   umlx).* 

Pinus  pyi-eiiaica, ,  LaiieyrcuLse,  Plant,  pyren.  146  ;  and  Suppl.  63  (1813).  Loudon, 
Arb.  et  Frut.  Brit.  IV'.  2209  (in  i>art).  Endlicher,  Synoi*.  Conif.  180.  Carriire, 
Traits  Conif.  ed.  II.  .^)03.  Parlatoi-e,  D.  C.  Prodr.  XVI.  384.  Beissiier, 
Nadelholzk.  22r».  Mast^^i-s  in  Gaixi.  Chron.  IV^  ser.  3  (1888),  p.  267,  with  fig.  ; 
and  Jouni   R.  Hort.  Soc.  XIV.  238. 

P.  Bnitia,  Tenoi-e.  Fl.  neap.  V.  266,  t.  200  (1835).  Laniliert,  (renua  Pinus,  III. 
125,  t.  82.  Loudon,  Arh.  vt  Frut  Brit.  IV.  2234,  with  figs.  Link  in  Linn^ea, 
XV.  497.     Goi-don,  Pinet.  cd    II.  432.     Boissior,  Fl.  orient.  V.  696. 

P.  carica,  Don,  Ann.  Nat.  Hist.  VIII.  458. 

P.  Loisoleuriana,  Camero,  Ti-ait^  Conif.  ed.  II.  500. 

P    iMLroliniana,  AVebli.     P.   Iii8|)anictt,  Cook-Widdrington. 

The     geogra])hical     raii^e     of     Pimis    jjjirenaicn    may     be     stated     in 

general     tenns     to    extend     throuj^h     the    Mediten-aneaii     r<^on     from 

the    Pyrenees    to    the    Levant    and     Asia    Minor    whence    it    spreads 

eastwards   through   northern   Persia  into    Afghanistan  as  far  as  Herat. t 

It    occurs    on    many    of   the   mountain    ranges   throughout   this   region 

at   altitudes   of   2,000    to    6,000   feet;    in   the   more    densely    inhabit^ 

parts    of    the    Mediterranean    littoral    it    is    seen    only    in    groups   or 

groves   separated    by    Ji    considerable    interval   from  eacli  other;   ou    the 

lower    slopes    of    the    Cilician    Taurus    it    forms   extensive    forests   for 

the    most   part    unmixed    with    other   trees. 

This  Piue  was  iirst  specifically  distinguished  under  its  ])resent 
uame  l>v  the  French  lM)tanist  l^ipeyrouse  who  detected  it  on  the 
►Spanish  slopes  of  the  Pyrenees  iu  the  tirst  decade  of  the  uineteentli 
century.  Some  yeai*s  later  it  was  discovered  on  tlie  momitains  of 
Calabria  iu  soutliern  Italy  hy  Professor  Tenore  of  Naples  who  descrilietl 
it  in  his  "  Flora  neai)oHtana "  under  tlie  name  of  P.  hinitia^  he  l>eing 
probably  unaware  of  its  identity  with  the  P^Tenean  Pine  of  LajH\>Touse. 
It  was  introduced  iuto  I>ritish  ganlens  in  1834  by  Mr.  Ayhner  LamWrt 
luider  Teuore's  nanu»  ;  aud  about  the  same  j)eriod  a  variety"  of 
P.  Lanrio,  described  iu  page  *^39  as  P.  Laricio  monspelietmi^  wsts 
introduced    from    Spain    by    Captain     Widdrington    and     distributee!     as 

*  The   a])ove   description   of  foliage  and   cones  from  materiaLs  eoninainieated  by  the  laie 
M.  Cliarles  Naudin  from  the  Villa  Thnret  Botanic  gaidcn,  Antibes. 
■f  Boissier.   Flora  orientali.«5,  Joe.  n'f.  svpra^ 
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■I'liai'-a  ;   tliis   P.  i,aii'-iu    variety,    Iieiiig   iimeli    the    lijiwUev   iif  the 

Dis  sinci-   its   intrciihu'tidii  been  j,'enei«lly  cultivated  aa  P.  pjfi-euai'-a 

British    ArlM>ietiiiii.      I'arlatore    reduceU  the   P.  hi-utia  of  Tenons 

tynouyiii   of  the    P.    pjfrenaira    of    Lapeyroiise,    and    his    deciBion 


Fin,  <-T.    Fullnt^r  ami  Cuiic  of  I'Ikis  esfii-ica. 

•ejited  by  all  i-e<elit  iHibtnixts.  The  true  P.  jiyn-itaka  owiii^  to 
if  t-iiiiHeu  is  in.w  liiit  rarely  if  ever  weeii  in  this  country. 
^  I'uoiiiniiii;  value  i,f  Piiiuti  pifre)ttti''a  is  uoiisiderablo  in  thusv 
^ts  wliere  it  t^  still  abundant  as  in  Cilicia  and  ad,ia(;eiit  parts  of 
Miimr.  Tn  thi"  inhabitants  of  this  region  it  supplies  the  Itcst 
f   for  bnildiii;j   and    many    utln'V   rcm^trni'ti^  o    imr|jos(;s,    bnt    as  the 
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forests  are  under  no  kind  of  supervision  or  control  by  the  government  of 
the  country,  the  trees  are  felled  in  a  moat  reckless  manner  and  with  a 
deplorable  waste  of  material.  Still  greater  destruction  is  aiused  by  the 
turpentine  collectors  who  mutilate  and  render  useless  every  tree  they 
ai>Lacic* 

Pinus  radiata. 

A  stately  tree  80 — 100  feet  high  with  a  trunk  4 — 5  feet  in  diameter, 
covered  with  thickish  bark  deeply  fissured  into  broatl  ridges  which  are 
"broken  on  the  surface  into  thick  plate-like  scales,  and  with  thick 
spreading  branches  which  form  an  open  round-topped  head."  In  Great 
Britain  a  fast-growing  tree  of  broadly  pyramidal  outUne  up  to  fgrty  or 
fifty  years  of  age,  according  to  locality  and  situation,  when  the  leader 
ceases  to  ascend  and  the  tree  becomes  flat-topped  by  the  greater 
development  of  the  uppermost  branches.  Branches  thick  and  spreading; 
branchlets  in  whorls  of '  three — five,  reddish  bro>vn  marked  with  the 
scars  of  the  fallen  leaf  fascicles.  Buds  narrowly  cylindric,  abruptly 
pointed,  0'25 — 0*5  inch  long,  with  ovate,  acute,  chestnut-brown  jjeruhe. 
Leaves  temate,  persistent  thi*ee — four  years,  triquetral  with  slightly 
scabrous  margins,  4 — 6  inches  long,  stomatiferous  on  all  sides ;  l»asal 
sheath  about  one-third  of  an  inch  long,  loose  and  scarious.  Staminate 
flowers  cylindric,  obtuse,  0*5  inch  long,  spirally  arranged  in  a  dense 
spike,  fawn-yellow  with  a  reddish  tinge  at  the  apex,  and  surrounde<l 
at  the  base  by  fifteen — twenty  involucral  bracts  in  two  series.  Cones  iji 
clusters  of  two — three  together  or  solitary,  shortly  sttilked,  deflexed, 
unsynunetrically  ovoid,  sub-acute,  3 — 5  inches  long  and  2 — 3  inches 
broad  at  the  widest  part,  the  scales  largely  develojHid  and  projecting 
])rominently  outwards  on  the  upper  exj)08ed  side,  smaller  and  only 
slightly  convex  or  nearly  flat  and  mammillate  on  the  under-side.  Seetl 
wing  three-fourths  as  long  as  the  scale,  oblong,  oblicpiely  ntirrowed  at 
tlie   apex. 

Pinus  radiata,  Don  in  Trans.  Linn.  Soc.  XVII.  442  (1836).  Lambert,  Genus 
Pinus,  III.  86.  Endlichen  Svnops.  Conif.  161.  Oarri^re,  Traits  Conif.  ed.  I.  337. 
Sargent,  Silva  N.  Amer.  XI.  "103,  tt.  573,  574. 

P.  insignis,  Loudon,  Arb.  et  Fnit.  Brit.  IV.  2266,  with  figs.  (1838).  Forbes,  Pinet 
Woburn,51,t.  18.  Carri^re,  Traits  Conif.  ed.  II.  440.  Parlatore,  D.  C.  Prodr.  XVL895. 
Lawson,  Pinet.  Brit.  I.  37,  tt.  1,  5.  Gordon,  Pinet.  ed.  II.  270.  Engelmann  in 
Brewer  and  Watson's  Bot.  Califor.  II.  127.  Coleman  in  The  Garden.  XXXVI.  (1889). 
.p.  47,  with  fig.  Beissner,  Nadelliolzk.  271.  Masters  in  Gard.  Chron.  IX.  ser.  3 
(1891),  p.  337,  with  fig.  ;    and  Journ.  R.  Hort.  Soc.  XIV.  230. 

Eng.  and  Amer.  Monterey  Pine.     Genu.  Monterey  Kiefer. 

Finns  radiata  inhabits  a  strip  of  coast-land  in  south  Califomiii 
extending  for  about  150  miles  from  Pescadero  to  San  Simeon  Bay, 
spreading  inland  only  a  few  miles.  "  It  also  grows  in  a  peculiar 
form  on  Santa  Rosa  and  Santa  Cruz  of  the  Santa  Barbara  group  of 
islets  off  the  coast  of  south  California,  and  in  Guadalupe  oflf  the  coast 
of  Lower  California,  The  wood  is  light,  soft  and  brittle,  and  is 
used   only  for   fuel."f 

•  Walter  Siehe  in  Gartonilora  (1897),  p.  181,  who  adds:  *'Sahe  ein  doutscher  Forstraann 
diese  planloscn,  nur  aiif  inomentanen  (Jewinn  zielenden  Venviistungen,  das  Herz  wiirdf 
ihm  bin  ten  " 

t  Silva  of  North  America,  XI.  104. 
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This  benutifHl  Knc  is  supposwl  to  have  been  discovered  in  1787 
(hiring  the  ill-fated  voyage  of  Lapeyronse ;  n  cone  gathered  by  CoUigon, 
a  gardener  who  uccoinpnuied  the  expedition,  was  sent  to  the  Museum 
d'Histoire  Xaturelle  at  Paris,  and  twelve  plants  were  raised  from  the 
seeds.      Tliesc   plants   were   described  by   Loiseleurt  in    1812   under    the 


name  of  Phtu^  •■alifomi'-a,  which  is  therefore  the  oldest  name,  but  aa 
they  subsequently  disaiiiK'ariHl,  much  doubt  is  involved  in  the 
identilitation  and  Loiseleur's  name  is  thentu  [lassed  over.  Douglas 
re-discovered  the  Pine  dining  his  sojourn  at  Monterey  in  1831—1832, 
and    cones    were    ree^iveil    fr<iiu    him    by   the    Horticultural    Society    of 

*  His  name  is  conimemorat^d  by  tbe  ii 
a  little  alpiue  and  s<i1'-Ar< ' ' 
t  now  bewnne  extrtiiielv 
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London  under  the  name  of  P.  imnifnis,  whieli  remained  an  herbarium 
name  only  till  it  was  tjiken  up  by  Loudon  in  his  "Arboretum  et 
Fruticetum  Britannicum,"  pu])lished  in  1838.  In  the  meantime 
Dr.  Thomas  Coulter  had  brought  home  specimens  which  were  described 
by  David  Don  as  P.  radiata  in  a  pai)er  read  before  the  Linnean 
Society  in  June,  1835,  and  pubHshed  in  the  Transactions  of  the  Society 
in  the  following  year.  Don's  name  therefore  has  i)riority  of  publication, 
and   it   has,    moreover,    been   in   use   occasionally   ever  since. 

The  value  of  Piniis  rculiafa  as  a  sulyect  for  British  arl)oriculture  is 
restricted  to  the  area  whicli  may  be  roughly  defined  to  l)e  that  ptirt 
of  England  south  of  the  Thames  and  west  of  the  Severn,  Ireland 
generally,  and  th(^  south-western  counties  of  Scotland.  Within  this 
area  it  is  ime  of  the  stateliest  and  most  ornamental  of  all  Pines ; 
])eyond  it,  it  is  liable  to  be  injured  by  s(?vere  frosts,  and  is  often 
killed  by  them.  Trees  from  60  to  70  feet  high  are  not  uncommon 
in  ])evon  and  Cornwall  and  in  Ireland,  but  the  "leader"  of  the  older 
trees  ha.s,  in  most  instances,  ceased  to  ascend,  and  in  constHjuence 
they  are  l>ecoming  round-  or  tlat-topped,  and  the  lowermost  bmnches  arc 
becoming  effete  or  have  ])een  cast  off  altogether.*  P.  radiata  is  liable 
to  the  attiicks  of  the  Pine-beetle,  Myelophilus  inniiMirda,  the  eflects  of 
which    are    generally    counteracted  by    the    luxuriant   growth  of   the    trt^e. 

Pinna  radiafa  is  much  cultivated  in  Australia  and  New  Zealand, 
where  its  growth  is  still  more  r{ii)id  than  in  (ireat  Brit;iin.  In  south 
California   it    is    planted    for   fixing    the    sand   dunes. 


Pinus  resinosa. 

A  tall  tree  60 — 100  or  more  feet  high,  with  a  trunk  2 — 2*5  feet 
in  diameter  near  tlu^  base,  covei*ed  with  red  bark  often  spht  into 
irregular  patches  1 — 3  inches  in  tliameter.  Branches  stout,  more  or 
less  pendulous ;  in  old  age  confined  to  the  top  of  the  tree,  formin«^ 
a  round-topped  head.  Branchlets  stout  and  glabrous,  with  jjale 
orange-brown  bark.  Buds  conic,  acute,  0*5 — 0*75  inch  long,  jKih* 
chestnut-brown.  I^^aves  geminate,  pei-sistent  three  yeai-s,  somewlial 
dose-set,  4*5 — 5*5  inches  long,  slender,  semi-terete,  with  slightly  scabious 
margins,  mostly  inclined  towaixls  the  shoot,  at  fii-st  glaucous  gn»eii, 
])ecomiiig  darker  with  age  ;  basal  sheath  greyish  brown,  abcnit  an  inch 
long,  much  shorter,  darker  and  lacerated  after  the  fii-st  year.  Staminate 
flowers  in  short,  dense  clusters,  sub-cylindric,  0*5 — 0*75  inch  long,  pale 
brown  tinged  with  dull  rose-purple,  and  surrouniled  at  the  Imse  by 
about  six  involucral  bracts.  C\)nes  ovoid-conic,  obtuse,  about  2*5  inches 
long,  and  1-25  inch  in  diameter  above  the  base  ;  scales  broadly  oblong, 
0'75  inch  long,  with  a  rather  thin  rhomboidal  apophysis  marked  witii 
a  transverse  keel  and  imarmed  central  umbo.  Seeds  small  witli 
an    oblong  wing  oblicjuely  rounded  at  the  apex. 

*  Among  tlie  many  fine  siKicimeus  of  Piniis  radiata  to  be  seen  within  the  area  mentioned 
above,  mention  may  be  made  of  those  at  the  Royal  residence,  Osborne.  Isle  of  Wight  ; 
Boconnoc,  Carclew  and  Menal)illy  in  Cornwall ;  at  Bodorean  in  Anglesea  ;  at  Eastnor  Castle, 
Hei-efordshire  ;  Monk  Coniston,  Lancashire  ;  and  Bowood  Park,  Wiltshire.  In  Ireland  at 
Po\\ei-scourt  and  Charleville,  Co.  AVicklow;  St.  Anne's,  Clontarf;  Hamwood,  Co.  Meath  ; 
Fota    Island,    near    Cork  ;    Adare  Manor,    Limerick,  etc. 
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Pimis  resinosa,  Solander  in  Alton's  Hort.  Kew,  ed.  I.  Vol.  III.  367  (1789). 
Lambert,  Genus  Pinus,  I.  t.  14  (1803).  Loudon,  Arb.  et  Frut.  Brit.  IV.  2210, 
witli  tigs.  Forbes,  Pinet.  Woburn,  19,  t.  6.  Link  in  Linnrea,  XV.  501. 
Endlicher,  Synoi^s.  Conif.  178.  Parlatoi-e,  D.  C.  Prodr.  XVI.  388.  Grordon, 
Pinet.  ed.  IL  256.  Hoopes,  Evergreens,  102.  Beissner,  Nadelholzk.  246.  Macoun, 
Cat.  Canad.  Plants,  465.     Mastei-s  in  Journ.  R.  Hort.  Soc.  XIV.  238. 

P.  nibra,  Michaux,  Hist.  Arb.  N.  Amer.  I.  45,  t.  1  (1810).  Carri^re,  Traite 
Conif.  ed.  II.  496. 

Eng.  and  Amer.  Red  Pine,  Canadian  Pine.  Fr.  Pin  rouge  d'Amerique.  Germ, 
Rotlikiefer,  Harzige  Kiefer."     Ital.  Pino  rosso  di  Canada. 

A    useful    timber    tree    throughout    the     region    over    which    it    is 

distributed,    which  may   be   defined   as   a   broad   zone  stretching   across 

the    North    American   continent   between    the   41st   and  48th   parallels 

of     north     latitude     from     Newfoundland     to     the     prairie     lands     of 

Minnesota,   forming   scattered   groves   rarely   exceeding   a   few   acres   in 

extent   and   attaining   its   greatest   development  in   northern  Wisconsin. 

Many   such  groves   of  Firms  rcsinom  have   now   been  cleared   or  much 

reduced   by  lumbermen,  or   by   forest   fires   along   the   southern   side  of 

the   lakes,  and   its  place  is  being  taken  by  the  comparatively  worthless 

P.  BanHmna,       The   timber   is   very    durable,  the  abundant   secretions 

acting   like   paint   in   preserving    it    from    decay  :    the    old    roots   and 

knobs    of    this    Pine,    which     are    of    great    weight     and     completely 

saturated   with   resin,    burn    fiercely,   give    a    brilliant    light,    and    are 

much  used  for  torches. 

Piniis  resinosa  was  iutroducod  into  Great  Britain  about  the  year  1756 
by  Hugh,  Duke  of  Xorthuniberland,  but  it  has  nowhere  adapted  itself 
to  the  climate  of  this  country,  and  few,  if  any,  adult  trees  are  now  to 
he  seen.  In  the  neighbourhood  of  the  great  North  American  lakes 
it  thrives  ])est  in  a  dry  sjindy  soil,  a  circumstance  suggestive  of  the 
places  in  wJiicli  a  trial  of  it  might  bo  made  in  England.  Botanically 
the  nearest   Euroi)ean  affinity  of  the  species  is  P,  Laricio. 


Pinus  rigida. 

A  tree  of  medium  size,  with  a  trunk  40 — 70  feet  high  and 
2 — 3  feet  in  diameter,  covered  with  tliick  blackish  bark  deeply  fissured 
into  s<[uare  or  oblong  plates.  Bnmches  of  young  trees  regularly  whorled 
and  horizontal,  of  old  trees  variable  in  size  and  direction,  horizontal, 
deflexed  or  tortuous.  Branclilets  at  first  green,  changing  with  age  to 
dull  orange-brown.  Buds  ovate-conic,  acute,  0*5 — 0*75  inch  long, 
emitting  a  pleasant  lemon  fragrance  when  bruised,  the  perulaB  linear- 
lanceolate  with  fringed  margins,  chestiuit-brown,  often  covered  with  a 
film  of  whitish  resin.  Leaves  ternate,  on  vigorous  shoots  sometimes 
quatemat(*.,  persistent  tlu'ee — four  years,  triquetrous,  mucronate  with 
sernilate  margins,  2*5 — 4  inclies  long,  rigid,  spreading,  grass-green, 
occasionally  glaucous  ;  bas^il  slieath  liglit  brown,  0'5  inch  long,  shorter, 
darker  and  corrugated  tlie  second  year.  Staminate  flowers  in  crowded 
spikes,  cylindric,  ol)tuse,  0*75 — 1  inch  long,  the  anther  connective 
reniform,  reddish  purple.  Cones  ovoid-conic,  solitary  or  in  clusters  of 
three — four,    2*5 — 3     inclies    long,     and     1*25  — 1*75    inch    in     diameter 
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above  the  base,  light  oraiige-l)rowii  ;*  .scales  oblong-cimeate,  the  apophysis 
rhomboidal  with  a  transverse  keel  and  short  pyramidal  umbo 
terminating  in  a  short,  sharp  prickle. 

Piniis  rigida,  Miller,  Diet.  ed.  VIII.  No.  10  (1768).  Lambert,  Gemis  Pinus,  L 
tt.  18,  19  (1808).  Michaux,  Hist.  Arb.  Amer.  89,  t.  8  (1810).  Loudon,  Arb.  et 
Frut.  Brit.  IV.  2239,  with  figs.  Forbes,  Pinet.  Wobum,  41,  t.  13.  Link  in 
Linntea,  XV.  504.  Carrih-e,  'fiaite  Conif.  ed.  II.  44,7.  Parlatore,  D.  C.  Prodr. 
XVI.  394.  Hoopes,  Evergreens,  119.  Sargent,  Gaiden  and  Foi-est,  IV.  3^7  :  and 
Silva  N.  Amer.  XI.  115,  t.  579.  Beissner,  Nadelholzk.  266,  with  fig.  ^tasters 
in  Jom-n.  R.  Hort.   Soc.   XIV.  239.      And  others. 

Ens',  and  Amer.  Pitch   Pine.     Fr.  Pin  resineux.     Genn.  Pechkiefer,  Steifekiefer. 

var.— serotina. 

Leaves  longer,  on  strong  shoots  occasionally  in  fascicles  of  four — five  ; 
staminate  flowers  larger,  cones  more  elongated,  often  remaining  closed  for 
several  years. 

P.  rigida  serotina,  Engelmanu,  Trans.  St.  Louis  Acad.  IV.  183.  Hoopes, 
Evergi-eens,  120.  Beissner,  Nadelholzk.  269.  P.  serotina,  Micliaux,  Hist.  Arb. 
Amer.  86    t.  7.     Sargent,  Silva  N.  Amer.  XL  119,  t.  580. 

Pimcs  rigida  is  common  along  the  valley  of  the  river  St.  John, 
New  Brunswick,  to  the  northern  shores  of  Lake  Ontario  whence  it 
spreads  southwards  through  the  Atlantic  States  to  Georgia  and 
Florida  with  a  westerly  extension  into  West  Virginia  and  Kentucky, 
growing  generally  in  dry  sandy  soil,  or  less  frequently  in  damp  cold 
swamps  ;  it  is  abundant  on  the  Atlantic  coast  south  of  Boston, 
forming  extensive  forests .  in  New  Jersey  and  on  the  Delaware 
peninsula.  As  a  timber  tree  P.  vigida  is  almost  worthless ;  the  wood 
is  coarse-grained,  knotty  and  mostly  of  small  scantling,  and  is  used 
chiefly  for  fuel  and  for  the  mannfacture  of  charcoal,  although 
formerly  much  used  in  New  England  for  building  purposes  before  a 
cheaper  means  of  transport  rendered  the  more  valuable  timter  of  the 
southern  Pines  available.  Its  fuel  value  is,  however,  unsurpassed  by 
any  tree  in  the  northern  forest,  and  thousands  of  acres  of  poor 
sterile  lands  in  the  north-eastern  States  on  which  no  other  tree  can 
exist,  have   been   covered   with   it  at   a  comparatively   trifling  cost.t 

At  least  three  distinct  species  of  Pinus  are  called  Pit<!h  Piiies  in 
Xorth  America,  the  western,  P.  2^07i/^erosa,  the  southern,  P.  paiuj<frt^, 
and  the  northern,  P.  riffida,  the  subject  of  the  present  notice  which  is 
also  known  as  the  Pitch  Pine  in  Great  Britain.  In  tlie  hist  named  case 
the  vernacular  name  is  misleading ;  the  resinous  product^s  of  P.  rigida 
formerly  furnished  quantities  of  turpentine  and  tar  of  some  conuuercial 
importance  before  the  richer  and  superior  supply  of  the  soutliern  I'ine 
Barrens  were  worked ;  and  the  valuable  timber  used  in  this  country  as 
Pitch  Pine  is  obtained  not  from  P.  mjida  but  from  P.  paJustns. 

*  The  variability  in  the  size  and  sha}>e  of  tlie  cones  of  Pimis  i-igida  is  very  great. 
Mr.  Thomas  Meehau,  of  Pliiladeli>hia,  once  gathered  a  series  of  these  cones  in  the  neighbour- 
hood of  Hanimongton,  New  Jei-sey  ;  some  were  four  inches  long  and  almost  round,  others 
four  inches  long  and  not  two  inclies  wide  ;  some  were  flat  at  the  base  and  would  stand  alnimt 
upright,  othera  were  rounded  and  would  roll  over  like  marbles  ;  some  were  not  more  than  an 
inch  long  and  yet  bore  perfect  seeds  ;  some  had  veiy  narrow  scales,  others  very  broad  ones. — 
Amencan  Association  for  the  Advancement  of  Science,  1883. 

t  Garden  and  Forest,  IV.  397. 
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The  (late  of  the  introduction  of  Piniis  Hffida  into  Great  Britain  is  not 
definitely  known.  According  to  Aiton*  it  was  introduced  prior  to  1759 
when  it  was  known  to  be  in  cultivation  at  Woburn  Abbey.  It  is  now 
not  often  met  with  in  the  adult  state  south  of  the  Trent  as  it  is  greatly 
surpassed  as  an  ornamental  tree  by  Pines  of  subsequent  introduction ;  in 
the  northern  counties  and  in  Scotland  it  is  more  frequent  and  better 
adapted  to  the  climate. 

Old  trees  of  Pinus  riijida  attract  attention  by  the  numerous  small 
l)ranchlets  growing  from  the  trunk  and  lower  part  of  the  primary 
branches.  (Jn  the  trunk  these  branchlets  are  usually  produced  on  the 
side  exposed  to  the  sun ;  the  longest  are  but  a  few  inches  in  length  and 
branched,  whilst  the  shortest  appear  like  tufts  of  leaves  issuing  from  the 
crevices  of  the  bark  ;  the  leaves  themselves  are  shorter  and  thinner  than 
the  nonual  size.  The  production  of  adventitious  growths  in  this  manner 
on  P.  rigida  is  a  common  occurrence  in  North  America  especially  after 
a  forest  fire  has  destroyed  all  the  normal  foliage.  Carriere  records  a 
similar  appearance  of  fascicles  of  staminate  flowers  on  the  tnmk  of  an 
old  Pitch  Pine  issuing  directly  from  the  bark  without  a  trace   of   foliage. 

The  variety  serotwa  takes  th^  place  of  the  species  in  the  extreme 
south  of  its  habitat,  spreading  from  Carolina  southwards  into  northern 
Florida  ;  in  this  region  it  is  called  the  Pond  Pine  from  its  being  always 
found  growing  in  swampy  places  or  on  the  banks  of  streams  periodically 
immdated. 

Pinus   Sabiniana. 

A  medium-sized  tree  40 — 50  feet  high  with  the  trunk  almost  always 
divided  at  a  greater  or  less  distance  from  the  ground  into  two,  three  or 
more  secondary  trunks,  which  (in  Great  Britain)  again  divide  in  a  similar 
maimer,  these  secondary  divisions  usually  very  irregidarly  branched 
towards  the  summit  and  forming  a  rounded  head;  itirely  with  a  single 
erect  trunk  70 — 80  feet  high  and  3 — 4  feet  in  diameter.  Bark  of 
trunk  and  primary  branches  greyish  brown  fissured  into  irregular  plates, 
the  inner  cortex  exposed  by  the  fissurCvS,  cinnamon-brown.  Branchlets 
stoutisli,  strongly  furrowed  and  roughened  by  the  scars  of  the  fallen 
leaves  and  the  cortical  ridges  decurrent  from  them.  Buds 
cylindric,  abruptly  acute,  0*75 — 1  inch  long,  the  perulae  lanceolate, 
acuminate,  imbricated,  pale  reddish  brown.  Leaves  temate,  persistent 
two — three  years,  produced  in  loose  clusters  along  the  apical  half  of 
each  year's  growth,  filiform,  pendent,  9 — 12  inc^hes  long,  triquetral, 
compressed,  greyish  green;  biusal  sheath  1 — 1"5  inch  long,  at  first  pale 
brown,  shortened,  corrugated  and  blackish  the  second  year.  Staminate 
flowers  in  clusters  of  fifteen — twenty,  cylindric,  obtuse,  about  an  inch 
long,  and  surrounded  at  the  base  by  ten — twelve  involucral  bracts  in 
three  series.  Cones  on  stout  reflexed  peduncles,  ovoid-obtuse,  7 — 9  inches 
long  and  5 — 6  inches  in  diameter  at  the  broadest,  pale  orange-brown 
when  mature,  very  resinous,  and  remaining  on  the  tree  several  years; 
scales  hard,  ligneous,  2  inches  long  and  1*5  inch  broad,  with  a 
l)rojecting  pyramidal  apophysis  compressed  laterally,  the  umbo  elongated 
into  a  strong  point  frecpiently  curved  like  a  hook.  Seeds  0'75  inch 
long    and    0*4  inch  broad,  with    an   oblicpiely  rounded  wing  at  the  apex. 

*  Hortiis  Kewensis,  ed.  II.  Vol.  V.  p.  387. 
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Piniis  Sabiniana,  Doiidas,  MS.  ex  Comp.  Bot.  Mag.  II.  150  (1836).  I^mlxtrt, 
Genus  Piuus,  ed.  II.  Vol.  II.  146,  t.  80.  Loudon,  Arb.  et  Finit.  Brit.  IV.  2246, 
with  tigs.  Link  in  Linnrea,  XV.  509.  Eudlicher,  Synops.  Conif.  159.  Forbes, 
Pinet.  Woburn,  63.  tt.  23,  24.  Van  Houtte,  Flore  des  SeiTes,  IX.  p.  275,  t.  964. 
Lawson,  Pinet.  Brit ,  I.  85,  t.  11.  Engelmann  in  Brewer  and  Watson's  Bot.  Califor. 
II.  127.  Hooi)e8,  Evergi'eens,  121.  Carriere,  Traite  Conif.  ed.  II.  435.  Parlatore, 
D.  C.  Prodr.  XVI.  391.  Gordon,  Pinet.  ed.  II.  284.  Beissner,  NadeUiolzk.  256. 
Masters  in  Gard.  Cliron.  IV.  ser.  3  (1888),  p.  44,  with  tig.  ;  and  Jouni.  R.  Hort. 
Soc.  XIV.  239      Sargent,  Silva  N.   Amer.  XI.  95,  tt.  569,  570. 

Eni{.  Nut  Pine.  Amer  Digger  Pine,  Bull  Pine.  Germ.  Nusskiefer,  Weisskiefer. 
Ital.  Pino  Doce. 

Pimis  Sahiniaiia  inhabits  the  foot-hills  of  California  both  ot'  the 
coast  range  and  of  the  Sierra  Nevada  almost  throughout  the  entire 
length  of  the  State  from  north  to  soutli,  ascending  in  places  on  the 
latter  to  4,000  feet  above  the  level  of  the  sea,  but  usually  much 
lower.  It  is  so  unlike  any  other  Pine  in  habit  and  aspect  that  even 
amidst  the  luxuriant  coniferous  vegetation  of  California  it  forms  a 
distinct  feature  of  the  landscape,  appearing  in  the  distance  more 
like  an  Olive  tree  or  a  Willow  than  a  Pine;  its  loose  and  widely- 
branched  habit  and  its  thin  grey  pendulous  foliage  tufted  at  the 
ends  of  its  crooked  straggling  branches  render  the  tree  so  pervious 
to  light  that  it  affords  no  shade,  but  at  the  same  time  clothes  it 
with  pale  colouiing  so  distinct,  that  in  the  distance  this  Pine  can 
l)e  easily  recognised  amidst  the  darker  surroundings.  Ajs  it  occurs 
along  the  torrid  foot-hills  throughout  the  coast  range,  it  is  one  of 
the  r.rst  of  the  true  Pines  met  with  bv  the  traveller  ascending  the 
mountains  from  the  west ;  it  springs  up  here  and  there  singly  or 
in  groups,  never  forming  forests  of  itself,  usually  mixed  witli  an 
undergrowth  of  shrubby  Oaks  (Qucrcus  Boiujlasii)  ond  Ceanothus,  Imt 
sometimes   in   sterile,    rough   rocky   places   where   nothing   else   grows.* 

Tlie  economic  value  of  Piiius  Sahiniana  is  luiiniporttint  ;  the  w<j»h1 
is  light,  very  soft  and  cross-grained  ;  it  soon  decays  on  exiK)<«ure 
to  the  weather,  but  it  is  one  of  the  b«^st  of  firewoods  ;  tlie  tn*e 
yields  excellent  turpentine,  but  its  most  useful  product  is  the  large 
seeds  of  a  nutty  flavoiu-  whicli  are  mucli  eaten  by  the  Indians. 
The  seeds,  however,  are  not  nuich  relished  by  the  whites,  and  their 
economic  value  as  an  article  of  food  will  doubtless  cease  with  the 
extinction  of    the    race    of   red    men    that   now    consumes   them. 

Piiius  Sabiniana  was  discovered  by  David  Douglas  during  his  tirst 
exploration  in  California  in  1826,  but  his  specimens  were  unfortiuiately 
lost  in  crossing  a  stream  on  his  retuni  northwards.  Cones  and  seeds 
were  receivcnl  from  him  in  1832  bv  the  Horticultural  Societv  t>f 
London,  and  plants  were  subsecpiently  distnbuted  among  the  Fellows 
luider  the  name  it  now  bears,  whicli  Douglas  had  given  it  in 
compliment  to  Mr.  Josej)li  Sabine,  at  that  time  secretary  of  the 
^Society  and  the  author  of  many  of  the  papers  published  in  the  c-arher 
Transactions  of  the  Society.  In  (^reat  Britain  this  Pine  has  i)roved 
fairly  hardy  ;  in  the  wcist  an<l  south-west  of  England,  where  it  has  in 
places    attjiiiieil     a     considerable    size,    it   possesses    many    of    the    )Kn*uliar 

*Muir  in  Har})er's  Ma^^aziue  ex  (lardciiera'  Chronicle,  loc,  cit. 
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cliaracteristics  (lescri})e(l  above,  which  reiulor  it  a  decidedly  inctuiescjue 
tree  for  the  park  and  landscape,  and  for  contrast  witli  other  trees  it 
is  unrivalled  amon<^  Pines.* 

The  present  condition  of  Pinus  Sahiniana  is  highly  suggestive  of  its 
past  history,  and  future  destiny.  Living  in  a  climate  singidarly 
favound)le  for  arborescent  vegetation,  and  amidst  an  environment  of 
lofty  (!oniferous  trees  from  200  to  300  feet  high,  it  fails,  with  rare 
exceptions,  to  develop  a  single  ascending  stem  like  its  congeners  ;  at 
an  early  stage  in  its  life  its  principal  axis  is  forked  or  divided  into 
three  or  four  ascending  stems  which  seldom  attiiin  one-fourth  of  the 
height  of  the  s})ecies  associated  with  it  ;  its  foliage  is  unusually 
sparse  and  lithe,  and  its  large  cones  are  almost  of  fossil-like  consistenc}'. 
All  these  characteristics  seem  to  point,  on  the  one  hand,  to  an  ancestry 
that  must  have  originated  in  times  antedating  the  first  appearance  of 
that  of  most  existing  Pines,  and  on  the  other  hand,  to  a  state  of 
decadence  foreshadowing  its  extinction. 

Pinus   Strobus. 

A  tall  or  medium-sized  tree  according  to  situation  and  environment  ; 
heights  of  80 — 100  feet  attained  under  favourable  circumstiinces  are  frequent, 
125 — 150  feet  excej)tional.  In  Great  Britain  trees  75 — 90  feet  high 
are  occasionally  seen,  Imt  the  average  height  in  this  country  rarely 
ranges  above  60 — 70  feet.  Trunk  ta])ering,  3 — 4  feet  in  diameter  near 
the  base,  covered  witli  greyish  bark,  smooth  on  young  trees,  rugged  and 
fissured  on  old  on(»s.  Branches  in  pseudo-whorls,  the  lowermost 
disappearing  as  the  tree  advances  in  age,  so  that  oLl  trees  are  usually 
free  of  branches  for  two-thirds  or  more  of  their  height,  and  often  have 
a  broad,  rounded  toj).  Bninchlets  slender,  in  whorls  of  three — five, 
ash-grey  ;  ])uds  sub-conic,  acute,  0*25 — 0*5  inch  hmg,  the  i)erulpe  ovate - 
lanceolate,  nan-owed  into  long,  slender  tii)s,  chestnut-brown.  Leaves 
quinate,  p(*rsistent  two — three  years,  slender,  almost  filifonn,  triquetml 
with  serndate  margins,  3 — 4  inches  long,  bluish  green  at  a  distance, 
green  on  the  convex  side,  marked  with  silvery  stomatiferous  lines 
on  the  flat  sides  ;  basjil  sheath  short  and  deciduous.  Staminate  flowers 
in  rather  lax  spikes  more  tlian  an  inch  long,  ellipsoid,  about  0*4  inch 
long,  yellow  staincnl  with  pinkish  purple,  and  surrounded  at  the  base 
by  eleven — thirteen  involucml  bracts  in  three  series.  Cones  j)endulous, 
shortly  ])edunculate,  cylindiic,  tapering  to  an  obtuse  apex,  slightly  curved, 
5 — 6  inches  long  and  1 — 1*25  inch  in  diameter;  scales  obovate  oblong, 
with  a   small  pointed  umbo  at  the  apex,  ])ale  brown  on  the  exposed  side. 

Pinus  Strobus,  Limwus,  Sj).  Plant.  II.  1001  (1753).  Miller,  Diet.  ed.  VIII. 
No.  13  (1768).  LamlKTt,  (Jenns  Pinus,  I.  31,  t.  22  (1803).  L.  C.  Richard, 
Mem.  8ur  les  Conif.  60.  Miehaux,  Hist.  Arb.  Amer  I.  103,  t  10.  Loudon, 
Arb.  et  Fnit.  Brit  IV.  2280,  with  tigs.  Hooker,  W.  Fl.  Bor.  Amer.  II.  161 
(exclu.  syn.  P.  monticola).  Endlicher,  Syno]»9.  Conif.  146.  Can-i^re,  Traite 
Conif.  ed.  II.  398.  Parlatore,  D.  C.  Prodr.  XVI.  40r>.  Hoopes,  Evergreens,  136, 
with  fig.  Oordon,  Pinet.  ed.  II.  322.  Beissner,  Nadelholzk.  2<S8,  with  fig. 
Mastei-s  in  Jouni.  R.  Ilort.  Soc.  XIV.  240.  Sargent,  Silva  X.  Amer.  XI.  17, 
tt.   53.S,  .fi39.     And  many  others. 

Eng.  Weymouth  Pine.     Amer.   White  Pine.     (ierm.  Strol)e,  Weymoutlis-Kiefer. 

*  The  largi'st  .speeimens  .seen  by  the  author  are  at  Ledbury  Park  and  Eastnor  Castle, 
Hei-efordshire  ;  Highuam  Court  and  Tortworth  Court,  Glouee.ste rehire ;  Pamjiesford  Hall, 
Cambridge;  Orton  Hall.   Peterborough;  and  in  the  Royal  (Jai-dens  at  Kew. 
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var.— nana. 

A  small,  e()iui)act,  busliy  shrub  with  short  slender  branches  and 
nunieroiis  braijchlets.  The  leaves  are  shorter  than  those  of  the  species, 
and  densely  clustered  at  the  extremities  of  the  branchlets. 

Other  varieties  named  respectively — aw7'ea,  compact  a,  fadigiata,  nirm, 
jnirnila,  rarieijcUa  and  vindis,  have  been  in  cultivation,  but  are  now  rarely, 
if  ever,  met  with  in  British  gardens. 

The  greater  part  of  the  area  of  distribution  of  Pinus  Strobm  on 
the  North  American  continent  lies  between  the  40th  and  50th 
parallels  of  north  latitude.  From  Newfoundland,  where  it  is  conmion, 
it  spreads  westwards  along  the  northern  shore  of  the  St.  lAwrence 
and  the  great  lakes  to  Lake  Nepigon  and  the  River  Winnipeg,  and 
through  the  northern  States  to  Illinois  and  Iowa.  South  of 
the  40th  parallel  it  follows  chiefly  the  trend  of  the  Alleghany 
mountains  throuQ:h  eastern  Kentucky  and  Tennessee  into  Georjria. 
It  attains  its  largest  size  in  the  valley  of  the  St.  Lawrence  and 
adjacent  New  England  States ;  both  at  its  northern  and  southern 
limits  it  is  a  smaller  tree,  less   valuable  and   less  abundant. 

Pinus  Strolms  is  one  of  the  most  importjint  of  the  North  Americvin 
timber  trees,  and  great  numbers  are  felled  every  year  and  sent  to  Eui*oi)e 
under  the  name  of  White  Pine.  It  is  still  abundant  in  parts  of  the 
New  P^ngland  States  and  Canada,  although  rapidly  diminishing  in 
(luantity  in  consequence  of  the  great  demand  for  its  timber;  with  the 
view  of  counteracting  the  diminishing  supply,  successful  attempts  to 
cultivate  it  on  a  large  scale  have  been  already  made  in  the  northern 
States,  which  may  lead  to  further  operations  of  the  same  kinti.  So 
highly  is  the  White  Pine  held  in  estimation  in  New  England,  that  it 
was  made  the  central  figure  on  the  seal  and  arms  of  the  State  of  Maine; 
it  is  also  one  of  the  most  valuable  trees  of  Canada  and  fonns  an 
imiK)rtant  article  of  its  commerce,  and  as  such  finds  its  way  into  every 
carpentering  establishment  in  Gre^t  Britain.  The  wood  is  light,  si^ft, 
straight-gniined,  but  not  strong,  easily  worked  and  susceptible  of  receiving 
a  beautiful  polish.* 

Tlie  \^^lite  Pine  was  first  .cultivated  in  Great  Britain  by  the  Duchess 
of  Beaufort  at  liadminton  in  1705,  and  sliortly  afterwards  great  numl)ers 
weri^  planted  by  Lord  Weymoutli  on  his  estiite  at  Longleat  in  Wilti»hire 
wlience  tliis  si)eci(!s  received  the  name,  of  Weymouth  Pine.  The 
Lont^leat  plantations  succeeded  so  satisfactoril}'  that  seeds  were 
sul)sequently  distributed  among  nurserymen  and  others  throughout  the 
country.  The  principal  use  of  Pinus  Strolms  in  this  country  is  for  the 
decoration  of  the  park  and  landscape,  for  mixing  with  other  trees  in  the 
formation  of  l)elts  and  screens,  and  occasionally  for  forestial  i)urpose8;  its 
rat(».  of  j'rowth  in  ordinarv  soils  is  from  12  to  15  feet  in  ten  years. 
The  timber  of  British-gi'own  Weymouth  Pine  is  reported  satisfactory  but 
less  valuabh*  than  that  received  from  America,  a  circumstance  doubtle^ 
due  to  climatic  causes. 

In  the  north-eastern  States  of  America  Pinus  Strohtis  is  the  l)est  of  all 
Pint's   for  ornamental    planting,   "impervious  to' the  cold  of  the  Canatiiau 

*  Silva  of  Xorth  America,  XL   19. 
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winter  and  the  bumiiig  sun  and  dry  winds  of  Kansas,  the  Wliite  Pine 
flourishes  also  as  no  other  exotic  Conifer  flourishes  in  central  Europe ; 
and  in  the  gardens  of  northern  Italy  it  is  as  beautiful  as  in  the  forests 
of  Michigan  and  Minnesota."* 

The  specific  name  Strobus,  appears  to  have  been  taken  by  Linnaeus 
from  Pliny,  who  mentions  a  tree  called  Strobus,  indigenous  to  Carman ia, 
a  province  of  ancient  Persia,  where  it  was  sought  after  for  fumigating 
or  incense.     It  is  not  known  what  tree  this  ^vas. 

Pinus   sylvestris. 

A  tree  of  variable  dimensions,  according  to  locality  and  environment ;  in 
favourable  situations  attaining  a  height  of  80 — 100  feet  with  a  trunk  2 — 4 
feet  in  diameter,  usually  free  of  branches  for  two-thirds  or  more  of  the 
height  and  with  a  narrowdy  pyramidal  head,  but  in  old  age  with  a  ratlu^r 
l)road  rounded  top.  liark  of  trunk  smooth  or  but  slightly  roughened,  and 
with  a  reddish  tinge  especially  along  the  upper  portion,  Init  rugged  ami 
iiTcgularly  fissured  in  old  age.  Branches  in  pscudo- whorls  of  three— six, 
usually  horizontal,  the  lowermost  sometimes  depressed  or  even  sub-pendulous, 
whilst  those  near  the  top  are  ascending.  Branchlets  at  finst  green,  changing 
to  reddish  brown  at  the  end  of  the  secon<l  year.  Buds  conic-cylindric, 
acute,  0*25 — 0*5  inch  long,  pale  chestnut-brown,  usually  covered  with  a  film 
of  whitish  resin ;  the  pendse  lanceolate,  acumhiate,  and  minutely  ciliolate. 
Leaves  geminate,  peraistent  three — four  years,  inserted  on  spirally  arranged 
cortical  pulvini,  rigid  and  straight,  but  often  curved  or  twisted, 
1*5  to  3  inches  long,  semi-terete  with  a  callous  tip,  at  first  bluish  or 
glaucous  green,  changing  with  iige  to  dull  dark  gi*een ;  basal  sheath 
about  one-third  of  an  inch  long,  wrinkled  and  blackish.  Staminate 
flowers  in  dense  clusters  near  the  end  of  branchlets  of  the  preceding 
year,  ovoid-cylindric,  about  0*25  inch  long,  sulphur-yellow.  Cones  ovoid, 
2 — 3  inches  long  and  1 — 1*25  inch  in  diameter  above  the  base;  scales 
narrowly  oblong,  terminating  in  a  rhomboidal  thickening  on  the  dorsal 
side,    with   a   transverse   keel   and   short  pyramidal    umbo.f 

Pinus  sylvestris,  Liimf^us,  Sp.  Plant.  II.  1000  (1753).  Lambert,  Gemis  Pinus,  I.  1, 
t.  1.  (1803).  L  C.  Richard,  M^ni.  sur  les  Conif.  55  (1826).  Loudon,  Arb.  et 
Frut.  Brit.  IV.  2153,  witli  Hgs.  (1838).  Link  in  Linnsea,  XV.  484  (1841).  Endlicher, 
Synops.  Conif.  171  (1847).  Carriere,  Traite  Conif.  ed.  II.  480.  Parlatore,  I).  C. 
Prodr.  385.  Willkonim,  Forstl.  Fl.  ed.  II.  193.  Gordon,  Pinet.  ed.  II.  257. 
Beissner,  Nadelholzk.  225,  with  tigs.  Sowerby,  Eng.  Bot.  VI.  (1866),  p.  264. 
Hooker  fil.  Fl.  Brit.  Isles,  ed.  III.  p.  380.  Mastei-s  in  Jouru.  R.  Hort.  Soc.  XIV.  240. 
And  many  others. 

Eng.  Scots  Pine,:  Scotcli  Fir,  Wild  Pine.  Fr.  Pin  de  Geneve,  Pin  de  Riga. 
Pin  silvestre.  Genu.  Gemeine  Kiefer,  Fohre,  Kienbauni,  and  others.  SiMin.  Pino 
albar.     Probably  the  'jrirvq  aypia  of  Theophrastus. 

The  varieties  of  Pinus  sylre.stvis  are  exceedingly  numerous;  they 
admit  of  being  armnged  into  two  groups — local  or  geographical,  and 
those  that  have  originated  under  cultivation.  As  scarcely  any  of  these 
varieties  possess  any  special  interest  for  British  forestry  and  arboriculture, 
the  briefest  mention  of  them  in  this  place  must  suffice ;  fuller 
descriptions  of  them  are  given  in  Willkomm's  "  Forstliche  Flora "  and 
I^eissner's    "Handbuch   der   Nadelholzkunde." 

♦  Garden  and  Forest,  X.  460. 

t  The  ai)0])hy8i&  of  the  seed  scale  of  Pinus  sylvestris  is  very  variable  in  form  in  the  different 
regions  over  which  it  is  spi-ead. 

X  The  name  used  by  Sir  Walter  Scott  and  siiicf  taken  ui»  in  Scotland  generally. 
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Gcograph  iced    Va  riet  ies, 

cuyeiifea,  a  taller  tree  tlian  the  coininon  fonii,  found  on  the  Caucasian 
mountains  and  bearing  cones  with  a  silver-white  tint :  ewjculpmU,  a 
niuch-])ranched  small  tree,  common  in  Dipland :  eri/thratitheni,  a  variety 
with  red  staminate  flowers  occurring  in  Prussia  and  Saxony  :  m'nif1»'nm^^ 
a  southern  fonu  with  broader,  shorter  and  stilfer  leaves,  inhabiting  the 
Sierra  Nevada  in  Spain  :  refewa^  a  smaller  tree  with  an  irregular 
head,  growing  in  marshy  valleys  among  the  Swiss  .Vlps  an<l  th«* 
lowlands  of  southern  (lermany:  rivijafa,  an  irregularly-branclied  tret* 
with  twiggy  branchlets  found  on  the  Oberforst  Wandsburg  in  Pnis-^ia, 
and    a   few  other    places. 

Garden     VfO'idirs. 

The  most  distinct  of  these  have  been  named  aut'f'a,  nduiiniari<, 
romjxifta  fasfhjiatay  coinpressay  nana^  jfpndula,  pyramided ii^,  rari*''fafa, 
names  suflicientlv  indicative  of  their  most  obvious  characteristic.  The 
most  useful  of  these  vari(>ties  for  British  gaitlens  is  aurea,  a  low 
tree  of  dense  halnt,  with  the  young  leaves  of  a  golden  yellow 
colour   whi(;h   changes   to    the    normal   green    in    the    second    year. 

The   Scots   Pine   hcis    a    greater    geographical    distribution   than  any 

other   Pine,  or   even   of   any   other   species   included   in   the   Abietineit. 

With   the   exception   of   the   southern   i)ortion    of  the  Balkan  i)eninsula 

it   is   spread   over  the   whole   of  Europe,  including  the    British   Islands, 

and   in   Asia  it   occurs    throughout   nearly  the   whole   of    that   part  of 

the   continent   comprised   within   the   Kussian   dominions.       Its  western 

limit    is    the    Sierra    Nevada    in    Spain,    whence    it    ranges   eastwaixls 

across    the    continent   to   the    Stanovoi    mountains    in   eivstern    Sil>eria, 

and   to   the   Amur   region.       It   reaches   its   highest  latitude  in  Eui*o|>e 

at    about    the     TOtli    parallel    on    the    north-west    coast   of   Xonvay ; 

eastwards   of   this   its   northern   limit   lies   near  the   Arctic    Circle,  but 

sinking    below    the    64th    parallel    in    eastern    Siberia;     its    southeni 

limit    in    Europe    follows     very    nearly    the    trend    of    the    mountain 

systems   stretching   eastwards  from  the  Sierra  Xevada  to  the  Caucasian 

mountains,   and    in    Asia   the    mountains   of    Turkestan   and   the   Altai 

range    to    the   Amur   littoral.       Throughout  this  great  region   the  Scots 

Pine   is   very  irregularly  distributed ;    as   it   is   a   tree   of   the   plain  jis 

well   as   of   the  mountain,  its  spread   in   the  lowlands  has   been  greatly 

influenced    by    climate    and    soil,   and    within    historic    times    by   the 

pressure  of   population  ;    it  forms  forests  of   considerable   extent  in  the 

flat  sandy  plains   of  north-east   Germany,   also   in   Finland,  Eussia  and 

Poland ;    in  Siberia  it   is   more   scattered   and  often  mixed   with  iV/v? 

ohiYvata,  and  Ahks  aibirica.     On  the  nu)un tains  the  vertical  range  of  Pitui:i 

Hi/lrcsfrvi  varies  with  the  latitude  of  the  localities;  in  northern  Xorway 

it   ascends  only  to  al)Out   700  feet   above  sea-level ;    on  the   mountains 

of    central   (Germany    its    highest   vertical   limit    is    2,000 — 2,500    feet 

on    the    French   Yosges    about   4,000    feet,  on   the  Swiss   Alps  5,500 — 

6,000  feet,  and   on   the   Sierra   Xevada  of  southern  Spain  6,500  feet. 
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The  M'ild  Pine  of  Scotland  lias  l>ecii  exhaustively  studied  in  its 
forestial  aspect  by  the  Scottish  forestry  authorities,  from  whose  publications 
the  following  interesting  particiUai*s  have  been  gleaned : — 

Although  native,  and  with  evidence  that  the  greater  part  of  Scotland, 
north  of  the  Grampians,  was  covered  with  the  wild  Pine  at  no  very 
remote  i)eriod,  forests  of  indigenous  Firs  are  at  thci  prt\sent  time  few 
and  far  l>etween.  The  chief  remaining  ones  are  to  be  foiuid  about 
the  heads  of  the  valleys  of  the  Dee  in  Aberdeenshire  and  of  the 
Si)ey  in  Inverness-shire  ;  whilst  another,  ecpudly  beautiful  but  i)erhaps 
not  so  well  known,  lies  on  the  shores  of  Lodi  Rannoch,  one  of  tlu» 
tributarv  lochs  of  the  Tay  in  Perthshire.  The  latter,  from  its  sombre^ 
appearance,  is  called  by  the  natives  the  Black  Wood.  It  lies  on  the 
south  side  of  Loch  Rannoch,  and  extends  along  the  shores  of  the  loch 
for  about  2^  miles,  with  an  average  breadth  of  about  1  mile  ;  this 
is  about  the  extent  of  tlu;  dense  part  of  the  wood,  but  including 
the  outlying  parts,  the  length  is  nearly  7  miles  and  the  greatest 
breadth  5  miles.  In  altitude  above  the  sea  level  the  wood  lies 
Ivtween  700  and  1,500  feet.  There  is  another  remarkable  natural 
forest  of  Scots  Pine  at  Ballochbuie,  on  the  Braes  of  Mar,  Avhich  has 
now  become  the  property  of  Her  Majesty  the  Queen,  and  thus  a 
guarantee  is  afforded  that  it  will  be  permanently  i>reserved  as  a  wtu'thy 
renmant  of  those  magnificent  Pine  forests  with  which  the  Highland 
<dens   and   mountains    were    once    so    widelv  clothed. 

In  these  forests,  specimens  of  the  Scots  Pine  are  to  Im^  fouiwl  which 
have  attamed  large  dimensions.  Some  of  them  metisure  12  and  13  feet 
in  circumference  near  the  ground,  with  a  height  of  over  80  feet;  many 
of  them  are  between  three  and  four  hundred  vears  old.  The  trunks 
are  comparatively  smooth,  and  generaUy  straight  and  fret^  of  branches 
for  a  considerable  i)art  of  the  height.  If  in  healthy  growth,  the  bark 
is  of  a  reddish  colour  on  the  u{)per  portion  of  the  trunk,  and  this 
i*eddening  is  usually  a  sign  that  the  locality  is  favourable  to  their 
development.  The  (piality  of  the  timber  of  the  Scots  Pine  is  very 
much  influenced  ])y  the  nature  of  the  soil  and  situation  u[)on  which 
it  is  grown,  as  well  as  by  the  age  at  which  the  tive  is  cut.  The 
close-gi-ayied,  highly  resinous  timber  produced  upon  cold,  high-lying 
districts  in  the  north  of  Scotland,  is  found,  when  of  mature  age,  to  b(» 
superior  to  that  imported  from  any  part  of  Europe  ;  whilst  that  which 
has  been  planted  in  the  lowlands  of  Scotland,  as  well  as  in  the 
rather  rich  s(»ils  in  many  parts  of  England,  is  not  nearly  so  good 
although  of   the  «une  age. 

The  technical  uses  to  which  the  timber  of  the  Scoots  Pine  is 
api>lied  are  almost  endless,  no  sort  of  wood  being  so  generally  used 
for  almost  all  kinds  of  purposes  to  which  timbel*  is  applied.  The 
wood  of  young  trees  felled  for  thinning  is  usetl  for  cases  for  dry 
goods,  cooperage,  and  rough  fencing  ;  that  of  fidl-grown  trees  for 
house  building,  out-of-door  carpentry,  railway  ties,  piles,  hydraulic  works, 
street  paving,  etc.*  Among  the  minor  products  that  were  formerly,  and 
are  probably  still  utiliseil  in  places  are  the  resinous  juices  from  which 
tiir  and  pitch  are  prepared  and  also  turpentine  uscmI  in  house  painting. 
In  Lapland  aiul  northern  Russia  the  bark  is  used  for  covering  huts  an<l 
nmny  other  purposes. 

The    Scots  Pine,    from    its    hardy    constitution    and     rapid    growth,     is. 

*  The  Forester,  by  James  Brown,  ed.  VI,   Vol.   I.  p.  2r>r». 
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a  useful  tree  for  foiiniiig  screens,  and  as  a  nurse  for  more  tender 
trees.  As  a  tree  for  planting  in  poor,  dry  soils  an<l  in  exix)sed 
situations  it  is  equalled  only  by  the  Larch  ;  when  planted  svs  a  screen 
for  shelter  it  is  best  mixed  with  the  common  Spruce  and  the  hanlier, 
rapid-growing  deciduous  trees.  Its  rate  of  growtli  in  the  climat*^  of 
London,  according  to  Loudon,  is  from  20  to  25  feet  in  ten  years, 
and   from    40    to  50   feet  in    twenty   years. 

Pinus   TsBda. 

A  tree  80 — 100  feet  high  with  a  cylindric  or  scarcely  Uiperiiig 
trunk  about  2  feet  in  diameter,  "in  wet  ground  occasionally  175  feet 
high  with  a  trunk  5  feet  in  diameter  and  frt»e  of  limbs  to  nearly 
half  the  height."  Bark  reddish  brown  irregularly  fissured  int^  broa<l. 
Hat  ridges.  Branches  spreading  or  a.scending,  in  old  trees  in-egularly 
d(iveloped  and  forming  a  wide-spreading  or  broadly  roimd-topj>ed  crown. 
Branclilets  slender,  covered  with  reddish  brown  bark  which,  (jn  the 
yoimger  shoots,  is  paler  and  obliquely  ridged  and  furrowed  by  corticiil 
outgrowths.  Bxids  cylindric  conic,  0*5 — 0*75  inch  long,  chestnutrbrown, 
the  perulffi  lanceolate,  acuminate,  and  fringed  with  whitish  hairs. 
Leaves  ternate,  persistent  two  —  thi*ee  years,  trigonal,  nuicrcmate  with 
serrulate  margins,  3 '5 — 5  inches  long,  grjiss-green  on  the  convex  side, 
marked  with  eight  —  ten  or  more  whitish  stomatiferous  lines  on  the 
two  ventral  fa(;es  ;  bastd  sheatli  about  an  inch  hmg,  much  shorter  and 
lacerated  the  second  year.  Staminate  flowers  crowded  in  short  sjjikes, 
cylindric,  incurved,  about  an  inch  long,  surrounded  at  the  Iwise  by 
twelve — fifteen  involucral  bracts,  tlie  anthers  with  an  orbicular  connective. 
Cones  usually  in  pairs  or  clusters  of  thre(»,  ovoid  cylindric,  3 — 5  inches 
long  and  1  —  2  inches  in  diameter  ;  scales  narrowly  oblimg,  the 
ai)ophysis  rhomboidal  with  a  transverse  keel  and  small  sul)-pyramidal 
umbo  armed   with   a    hard,    short  prickle. 

Pinus  Treda,  Linnreus,  Sp.  Plant.  II.  1000  (1753)  exclu.  hab.  Canada.  Miller, 
Diet.  ed.  VIII.  No.  11(1768).  Lambert,  Genus  Pinus,  I.  23,  tt.  16,  17.  MicbaiLx, 
Hist.  Arb.  Amer.  I.  97,  t.  9.  Loudon,  Arb.  et  Fnit.  Bnt.  IV.  2237,  with  tigs. 
Forbes,  Pinet.  Woburn,  43,  t.  14.  Endlicher,*Svnops.  Conif.  164  Carriere,  Tmite 
Conif.  ed.  II.  448.  Parlatore,  D.  C.  Prodr.  XVl.  393.  Hoopes,  Evergi-eeiis,  122. 
(lordon,  Pinet.  ed.  II.  286.  Beissuer,  Nadelholzk.  265.  Mastere  in  .Jouni.  R.  Hort 
Soc.  XIV.  241.      Sargent,  Silva  N.  Amer.  XI,  111,  tt.  577,  578.     And  many  others. 

Eng.  Toi-cb  Pine,  Frankincense  Pine  Amer.  Old  Field  Pine,  Loblolly  Pine. 
Fr.  Pin  a  I'encens.      Genu.  Weill raucli-Kiefer.      Ital.  Pino  a  flaccole, 

Pinm  Tccda  is  one  of  the  most  widelv  distributed  of  the  Piiies 
inhabiting  the  Atlantic  States  of  Xorth  America.  It  spreads  from 
Delaware  soutliwards  to  Florida  and  through  the  Gulf  States  to 
Texas.  Except  in  tlie  northern  portion  of  its  range  where  it  prefers 
the  low  lands  adjacent  to  the  Atlantic  coast,  it  takes  tlie  place 
of  the  southern  Pitch  Pine,  P.  ^M/^/,s^ri5,  inland  spreading  westwards 
through  South  Carolina  and  Georgia  to  the  Mississippi  river. 
West  of  the  great  river,  the  area  covered  by  it  is  less  extensive, 
but  in  western  Louisiana  and  eastern  Texas  it  forms  considerable 
forests,  and  in  Arkansas  and  the  Indian  territory  it  is  the  most 
important  timber   tree  of   tlie   country. 
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In  the  warm  climate  of  the  south-east^ni  States,  Pinvs  Tietfa  is  a 
rapid-growing  tree ;  it  springs  up  in  abundance  on  lands  exhausted  l)y 
cultivation  whence  it  has  obtained  the  name  of  the  Old  Field  Pine, 
and  in  a  short  time  affords  a  supply  of  timber  and  wood  for  fuel. 
The  wood  varies  much  in  quality  in  the  different  regions  in  which  it 
is  grown  ;  the  proportion  of  sap-  to  heart-wood  is  greater  than  in 
most  Pines,  and  the  latter  is  for  the  most  part  coarse-grained  and  not 
durable.  The  resinous  products  are  inferior  to  those  of  P.  paJiisiris, 
and   are   not  much  worked   commercially. 

This  Pine  was  introduced  by  Bishop  Compton  in  1713.  Although 
it  does  not  refuse  to  grow  in  this  country,  it  is  of  little  value  for 
the  British  Pinetum.  Several  large  trees  are  mentioned  by  Loudon 
that  were  growing  in  his  time  in  the  Royal  Gardens  at  Kew,  at  Syon 
House,  Dropmore,  and  other  places  ;  those  in  the  two  first-named  places 
have  long  since  perished,  more  from  the  deleterious  influence  of  tlie 
London  smoke  than  from  any  other  cause.  The  largest  trees  in 
England   known   to   the   author   are   at   Bicton   and   Tortworth  Court. 

Pinus   Thunbergi. 

A  large  tree  often  attauiing  a  height  of  80 — 90  feet,  and  in 
exceptional  situations  even  120  feet  with  a  trunk  2 — 3  feet  in  diameter 
covered  with  greyish  brown  deeply  fissured  bark  and  usually  with  a 
broad  head  of  stout  contorted  sub-pendulous  .))ranches.  Bmnchlets 
stoutish,  in  whorls  of  three — five  with  pale  reddish  brown  bark,  the 
younger  leafy  shoots  whitish  brown.  Buds  ovoid-cylindric,  suddenly 
contracted  to  a  sharp  pomt,  greyish  white,  0*35 — 0*75  inch  long ; 
perulsB  linear-lanceolate  acuminate,  fringed  with  relatively  long  silky 
hairs.  Leaves  geminate,  pei"sistent  about  three  years,  rigid,  straight, 
mucronate,  2*75 — 4  inches  long,  semdate  at  the  edges,  dull  grcnish 
gi'een ;  basal  sheath  whitish,  0*5  inch  long,  contracted  and  much 
lacerated  the  second  year.  Staminate  flowers  densely  spicate,  cylindric, 
about  an  inch  long,  yellowish  and  oft<^n  curved  ;  stamens  closely 
imbricated,  with  short  filaments  dilated  at  the  a})ox  into  an  orbicular, 
irregularly  creuulated  connective.  Cones  ovoid-conic,  2  inches  long  and 
1  inch  in  diameter,  pale  .reddish  brown ;  scales  oblong,  the  apophysis 
rhomboidal   with   a   transverse   keel   depressed   at   the   centre. 

Piuus  Thunbergi,  Parlatore,  D.  C.  Prodr.  XVI.  381  (1868).  Fraiichet  et  Savetier, 
Enum.  Plant.  Jap.  I.  464  (1875).  Engelmann,  Revision  Genus  Pinus,  22  (1880). 
Masters'  in  Journ.  Linn.  Soc.  XVIII.  504  ;  and  Journ.  R.  Hort.  Soc.  XIV.  241. 
Mayr,  Abiet.  des  Jap.  Reiches,  69,  t.  5,  fig.  16.     Beissner,  Nadelholzk.  248. 

p.  Massoniaua,  Eudlicher,  Synops.  Conif.  174  (1847),  not  Lambert.  Siebold  and 
Zuccarini,  Fl.  Jap.  II.  24,  tt  113,  114.  Carriere,  Tiait^  Conif.  ed.  II.  487. 
Murray,    Pines  and   Fira  of  Jajmn,   23,    with   figs.      Gordon,  Pinet.   ed.    II.   241. 

P.-sylvestris,  Thunherg,  Fl,  Jap.  274  (not  Limifeus). 

Eng    Japanese  Black  Pine^     Germ.  Japanisclie  Schwarzkiefer.     Jap.  Kuro-niatzu. 

Although  very  common  throughout  Japan  except  in  the  northern 
island  of  Yeso,  no  recent  botanical  traveller  in  that  country  has, 
with  certainty,  seen  Piniis  Thunbergi  growing  wild.  That  it  is 
indigenous  to  Japan  admits  of  but  little  doubt,  and  it  may  also  be 
assumed  to  be  a  native  of  Corea  where  it  was  seen  by  Mr.  James 
H.  Veitch  in  two  or  three  localities  apparently  wild ;  its  geographical 
range  may  thence  be  more  extensive  than  was  originally  supposed. 
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Pinus  Thtmbergi  is  planted  everywhere  throughout  Japan  and  for 
43very  conceivable  purpose,  for  it  will  grow  in  the  poorest  as  well  as 
in  the  best  soils ;  it  is  used  as  a  shelter  tree  on  the  sea-coast  for 
the  protection  of  the  cultivated  lands  against  the  high  winds  blowing 
from  the  ocean ;  for  the  Kxation  of  sand  dimes  in  tlie  same  way  as 
P.  Pinaste)'  is  used  in  the  French  Landes ;  it  is  planted  in  avenues 
along  the  public  highways  for  hundreds  of  miles,  often  in  conjunction 
with  P.  (lemiflora ;  it  is  also  planted  on  exhausted  lands  unfit  for 
other  crops  for  the  sake  of  its  wood  w^hich  supplies  the  fuel  of  many 
of  the  poorer  inhabitants.  But  it  is  in  its  relation  to  hortioulture  and 
to  the  social  and  religious  life  of  the  Japanese  that  P.  Thu7ibei'gi 
iissociated  with  P.  dermfiora  is  seen  in  its  most  interesting  aspects, 
for  it  is  foimd  in  every  garden,  in  every  temple  enclosure  and  m 
every  cemetery.  As  Siebold  remarked  long  ago — "the  art  of  the 
Japanese  gardener  has  exhausted  itself  in  the  cultivation  .of  these 
Pines;  they  are  clipped  and  cut  in  all  manner  of  ways;  the  branches 
are  spread  out  like  a  fan  upon  horizontal  espaliers  to  give  them  the 
form  of  a  flat  table.  In  this  artificial  cidtivation,  extremes  meet, 
surprise  is  equally  sought  to  be  gained  by  specimens  of  immense 
•extent  as  by  others  reduced  to  the  smallest  possible  dimensions."* 
During  Dr.  Siebold's  stay  at  Osaka  he  went  to  see  the  celebrated  Pine 
in  front  of  the  Naniwaja  Tea-house,  of  which  the  branches  artificially 
4ixtended  have  a  circuit  of  135  i)aces.  Another  remarkable  specimen 
was  seen  by  Mr.  Maries  in  1878  and  fifteen  years  later  by  Mr.  James 
H.  Veitch  in  the  village  of  Karasaki  about  three  miles  from  Lake 
Biwa-Ko ;  it  is  one  of  the  most  curious  Pines  in  Japan ;  the  height 
is  about  50  feet,  the  circumference  of  the  trunk  at  the  base  is 
20  feet,  but  at  a  few  feet  from  the  ground  owing  to  trifurcation  it 
is  37  feet ;  the  spread  of  branches  from  east  to  west  is  240  feet, 
and  from  north  to  south  288  feet;  the  principal  branches  are  held 
up  by  numerous  supports  both  of  wood  and  stone ;  old  wounds  caused 
by  time  and  decay  have  been  stopped  by  plaster,  and  over  one 
particularly   bad   spot   a   small   roof   has   been   erected. 

But  more  extraoniinary  still  is  the  Pine  trained  in  the  form  of  a 
junk,  standing  in  the  garden  attached  to  the  monastery  at  Kinkakuja  ;^ 
its  present  shape  is,  according  to  the  resident  priests,  the  result  of 
over  three  <tenturies  of  patient  labour.  The  trunk  forms  the  mast,  and 
two  opposite  branches'  springing  from  it  at  a  few  inches  from  the 
ground  have  been  made  the  basis  on  which  the  structure,  of  the  hull 
has  been  worked  out ;  this  is  35  feet  in  length  and  somewhat  exceeds 
the  height  of  the  tree.  The  remaining  branches  of  the  trunk  are  bare 
from  12  to  18  inches  from  their  base,  and  the  branchlets  beyond  have 
been  trained  in  continuous  spirals  so  that  the  youngest  shoots  with 
their  foliage  now  rest  upon  thick  layers  of  twisted,  interlaced,  stiffened 
wood,    the   accumulated   training   of   a   long  series   of   years. t 

Pinus    TJiunbergi  was   introduced   into   Europe   l)y   Siebold   in   1855, 

and   into   Great    Britain    with    P.    demijiora   by   the    late   John   Gould 

Veitch   in    1861.      Unfortunately   it   was   distributed    both    by   Siebold 

*   Flora  Jaiwnica,  Vol.   II.  p.  26. 

+  Whether  this  marvellous  iiiatance  of  oriental  patience  is  Pinus  Thunbergi  or 
P.  denslflora  is  somewhat  uncertain  :  the  more  slender  and  Hexiblc  brancldeta  of  the  latter 
would  seem  to  lend  themselves  to  tliis  kind  of  training;  with  greater  facility  tlian  the 
stouter,  stiffer  shoots  of  P,   Thunbergi. 

CC 
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and  from  the  Veitcliiau  nursery  under  the  name  of  P.  Massoniaiui 
in  the  belief  that  it  was  the  Pine  of  that  name  described  and 
figured  by  Lambert  in  the  *'  Genus  Pinus,"  ^  which  is  a  diflereiit 
species  common  on  and  near  the  coast  of  southern  China  and  not 
sufficiently  hardy  for  the  British  climate.*  In  the  drier  climate  of 
Great  Britain  F,  Thinibergi  grows  somewhat  slowly,  but  it  is  hanly 
and  sufficiently  distinct  from  the  European  and  American  si>ecies  to 
be  a  useful  tree  for  the  park  and  landscape,  and  for  planting  near 
the  sea-coast.  It  commemorates  one  of  tlie  earliest  pioneera  of 
l)otanical   explorations  in   distant   lands. 

Carl  Peter  Thunbero  (1743 — 1828)  was  tlie  son  of  a  clergyman  at  Jonkoping  in 
Sweden,  and  in  early  life  a  pupil  of  Linnaeus  at  tlie  univeraity  of  Uiwal  wliere 
he  graduated  in  1770,  and  won  the  Kohrean  pension  for  three  ^ears  which  enabled  him 
to  visit  Paris  and  the  Dutch  universities.  In  1771  he  obtamed  an  apix>iutnient  as 
surgeon  to  one  of  the  Dutch  East  India  Comimny's  vessels,  in  which  he  sailed  ft-oiii 
Amsterdam  to  the  Dutch  colonial  possessions.  He  landed  at  the  Caj)c  of  Good  Hoi»e 
where  he  stayed  two  winters,  making  several  excursions  into  the  interior  for  the  purjxxse 
of  collecting  plants  and  other  objects  of  natural  history,  whence  his  name  oecami' 
associated  with  the  Ca.\iQ  Flora.  He  then  sailed  for  Java  where,  including  a  voyage  to 
Japan,  he  remained  five  years  collecting  a  large  number  of  plants  previously  unknown 
to  European  botanists.  In  Ja}mn  he  stayed  at  Jeddo  (Tokio)  for  about  two  months,  and 
while  there  and  at  Nagasaki  collected  such  materials  as  wei^e  witliin  his  reach,  from 
which  h^  afterwards  compiled  a  "Flora  Japonica  "  published  in  1784.  He  i-etunied  U* 
his.  native  country  in  1779,  making  first  a  short  stay  in  England,  where  he  became 
acquainted  with  Sir  Joseph  Banks,  Dr.  Solander  and  other  eminent  botanists  of  that 
period.  During  his  absence  he  had  been  appointed  Demonstrator  of  Botany  in  tlie 
University  of  Ui>sal,  and  in  1784  he  succeeded  Linnreus  as  Professor.  Besides  the 
"Flora  Japonica,"  lie  compiled  several  other  l)otanical  works  now  become  obsolete, 
but  among  them  some  "  Obsei'vations  on  the  Flora  of  Japan  "  published  in  the  second 
volume  of  the  * '  Transactions  of  the  Linnean  Society  of  London "  \vill  always  he 
regarded  with  a  kindly  interest  by  British  botanists. 

Pinus   tuberculata. 

"A  tree  usually  about  20  feet  higli  with  a  trunk  a  foot  in  diameter, 
but  occasionally  80 — 100  feet  with  a  trunk  2*5  feet  in  thickness, 
and  frequently  divided  above  the  middle  into  two  ascending  main 
stems.  Branches  comparatively  slender,  and.  while  the  tree  is  young 
in  regular  remote  whorls  forming  a  compact  or  open  pyramidal  liesul 
which,  in  old  age,  becomes  a  roinid-top{)ed  straggling  liead  of  sparst% 
thin  foliage."!  Branchlets  slender,  orange-brown ;  buds  ovoid-cylindrio, 
about  half-an-incli  long,  witli  ovate-lanceolate  chestnut-bi*o>vn  i)erula?. 
Leaves  ternate,  persistent  three — four  years,  slender,  4 — 6  inches  long* 
triquetral,  convex  on  the  dorsal,  distinctly  keeled  on  the  ventnd  side, 
greyish  gxeen :  basal  sheath  short  and  much  corrugated.  Staminate 
flowers  in  elongated  spikes,  cylindric,  0*5  inch  long,  with  orange-lmnvu 
anthers,  and  surrounded  at  the  base  l)y  six  involucral  bracts.  Cones 
in  clusters  of  three — five,  elongate-conic,  oblique  at  the  base,  rt^undtnl 
at  the  apex,  4 — 6  inches  long  and  1*75 — 2*5  inches  in  diameter  at 
the  broadest ;  scales  more  developed  on  the  exposed  upper  side  than 
beneath,     the     apophysis    with     a     transverse     keel     and     central     mulnv 

*  It  has  been  extensively  used  for  atforesting  the  bare   hills  and  uplands  of   Uougkoug^ 
t  Silva  of  North   America,  XI.  107. 
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terminating   in   a  strong,   sharp   prickle ;    on    the   under   side    of   the  cone 
much  smaller,    flat,    and   with   a   small    prickle    in   the   centre. 

Pinus  tuberculata,  Goi-doii  in  Jouni.  Hort.  Soc.  Loud.  IV.  218,  with  fig.  ;* 
and  Piuet.  ed.  II.  288.  Lawsoii,  Pinet.  Brit.  I.  93,  t,  13  Carriere,  Traits 
Conif.  ed.  II.  441  (in  imrt).  Pailatore,  D.  0.  Proch-.  XVI.  894  (hi  i>art). 
Engelmann  in  Brewer  and  Watson's  Bot.  Califor.  II.  128  Masters  in  Gard. 
Chron.  XXIV.  (1885),  p.  786,  with  fig.  ;  and  Jouni.  R.  Hort.  Soc.  XIV.  241. 
Beissner,  Nadelholzk.  270. 

P.  attenuata,  Leminon  and  Sargent,  Silva  X.  Amer.  XI.  107,  tt.  575,  576. 

Amer.  Kneb-eone  Pine.     Germ.   Hocker-Kiefer. 

Pinus    tuhercidata    inhabits    the    dry   southern    and    western    slopes, 

fully  exposed   to   the  sun,  of  the  mountain  ranges  which,  under  various 

names,   extend    from    south-west    Oregon,    its    northern    limit,    to    the 

San   Bernardino    mountains    in    south    California.       In   some   places    it 

forms    pure    forests    of    considerable    extent  ;     in    others    it    is    more 

scattered    and    mixed    with    other    trees  ;    its    vertical   range    is    from 

1,000   to   5,000    feet   above  sea-level.       The   wood   is   soft,   brittle,   and 

cross-grained,    and     but     little     used.        It     was     introduced     by     the 

Horticultural    Society    of    London,    in     1847,    through    their     collector 

Hartweg,  who  was  probably  the  discoverer  of  it ;  seeds  have  since  been 

occasionally    received    from    different    parts     of    its     habitat,     but    its 

unsuitableness   for  the    BritisK    climate    has    long   been   apparent,   and 

it  is  only  in  dry,  sheltered  localities,  comparatively  few  in  number,  that 

it  can  be  said  to  have  grown  satisfactorily-. 

Pinus  tuberridata  is  singular  auiong  Pines  in  bearing  cones  when 
only  a  few  feet  high,  and  which  remain  on  tlie  tree  for  thirty  to  forty 
years,  often  Ijecoining  inibedtled  in  the  bark,  and  not  opening  till  the 
tree  dies  from  local  <;auses  or  is  destroyed  by  a  forest  fire.  P.  fuheirufafa 
also  has  the  peculiarity  of  producing  its  cones  on  the  main  trunk  as  well 
as  on  the  branches,  giving  it  a  singular  appearance,  as  they  are  arranged 
around  the  stem  in  almost  a  circle,  usually  five  though  often  seven  cones 
composing  the  circle.  Sometimes  two  or  three  circles  of  these  cones  are 
closely  crowded  together,  overlapping  each  other  as  they  hang  down  ; 
they  B.TV'  very  compact,  and  covered  with  a  resinous  coating  which 
insures  them  against  cracking,  a  good  provision  for  the  preservation  of 
the  seed  which  is  never  shed  till  the  tree  luus  been  felled.  In  forests 
where  this  Pine  is  abundant  it  has  l)een  noticed  that  the  trees  are 
all  of  the  same  age,  which  can  only  be  accounted  for  by  the 
simultaneous  shediling  of  the  seed. 

LARIX. 

Salisbury  in  Trans.  Linn.  Soc.  VIII.  313  (1805).  Kegel  in  Gartenfl.  XX.  91  (1871). 
B«ntham  and  Hooker,  Gen.  Plant.  III.  442  (1881).  Eichler  in  Engler  and  Prantl,  Nat. 
Pii.  Fani.  75.   (1887).     Mastera  in  Journ.  Linn.  Soc.  XXX.  31  (1893). 

If  we  regard  the  Larches  in  respect  of  their  foliage  only,  they 
form  a  very  natural  genus.  The  deciduous  leaves  of  herbaceous 
texture    and    of    a    soft    pleasing    green   when   first   developed,  clearly 

*  Parlatoi-e  quotes  Don  (Trans.  Linn.  Soc.  XVII.  442)  as  the  author  of  tlie  species. 
Don  gives  a  description  of  a  cone  only,  which  is  not  that  of  P.  tuberculata  but  P.  radicUa 
apparently  somewhat  abnormal. 
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distinguish  them  from  all  other  coniferous  trees,  and  on  this 
ground  chiefly  the  genus  I^rix  has  been  adopt^id  by  most  recent 
authors.  Every  other  character,  except  the  anatomical  structure  of 
the  wood,  is  possessed  in  a  greater  or  less  degree  in  common  with 
one  or  other  of  the  genera  included  in  the  Abietineie.  In  the 
crowded  fascicles  of  leaves  produced  on  short  arrested  branchlets,  the 
Larches  agree  with  the  Cedars  ;  the  cones  of  Larix  combine  the 
persistent  scales  of  those  of  a  Picea  with  the  erect  or  assurgent 
position  of  those  of  an  Abies  ;  and  the  staminate  flowera  conform 
very  nearly  to  those  of   a  Tsuga. 

The  essential  characters  of  Larix  in  respect  of  the  reproductive 
organs   may  be   thus   formulated : — 

Flowers  monoecious.  Stivniinate  flowers  st^ssile  along  branchlets  of 
the  preceding  year,  and  surrounded  at  tlie  base  by  numerous  reflexe<i 
involucral  bracts,  globose  or  ovoid,  composed  of  numerous  stamens  with 
short  footstalks  spirally  arranged  around  a  central  axis.  Anthers 
two-celled,  with  a  sharply  i)ointe(l  connective  ;   <lohiscence  longitudinal. 

Ovuliferous  flowers  sub-globose  on  the  ends  of  very  short  lateral 
branclilets  (sub-sessile),  and  consisting  of  luuuerous  suborbicular  scales 
bearing  nearly  at  the  })a8e  of  the  ventral  face  two  inverted  o\ides, 
and  attached  to  the  highly-coloured  dorsal  face,  a  linear  bract^  often 
much    longer   than   the    scale   and  at  first   separable   from   it. 

Cones  ovoid,  rarely  cylindric!,  cibtuse  ;  scales  loosely  imbricated, 
l)ersistent,  and  bearing  on  the  iinier  face  two  winged  seeds.  Seeils 
triangular,    rounded   on   the   sides. 

The  technical  distinction  of  the  species  is  attended  with  considerable 
difficulty,  in  some  cases  arising  chiefly  from  their  extensive  distribution, 
so  that  local  or  geographical  divergences  from  what  is  regarded  as 
the  common  type  are  not  infrequent.  These  divergences  are  for  the 
most  part  intermediate  between  two  types  to  which  they  are 
geographically  adjacent,  and  thence  form  a  connecting  link  between 
them.  Instances  of  such  forms  have  ])een  observed  by  Kegel, 
Willkomm  and  others,  connecting  Larix  enropari  with  Z.  sibirim, 
L.  sibirica  with  L.  dahurica,  and  even  L.  dahurica  with  Z,  lepMepi^ 
These  Larches  thence  constitute  a  series  which  must  have  had  a 
common   origin. 

The  Larches  are  northern  and  even  sub-arctic  trees,  spreading  to 
the  limits  of  arborescent  vegetation  in  both  hemispheres,  and  both 
in  North  America  and  in  northern  Asia  covering  immense  areas, 
either  forii^ing  pure  forests  or  mixed  with  species  of  Picea.  They  also 
inhabit  most  of  the  mountain  ranges  north  of  the  45th  parallel  of 
north  latitude,  on  which  they  ascend  to  the  highest  vertical  limit  of 
arborescent  growth.  Ldvix  (jriffltJdi  is  an  outlying  vSpecies  that  occurs 
only  on  the  central  and  eastern  Himalaya.  Nearly  all  the  Larches 
afford  valuable   timber. 
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Larix   americana. 

A  slender  tree  50 — 70  or  more  feet  liigh  with  a  trunk  2 — 3  feet 
in  diameter  near  the  base,  oftener  much  less,  and  at  its  northern 
limit  a  low  tree  or  bush  not  higher  than  a  man.  Bark  ash-brown, 
at  first  smooth  or  slightly  nigose,  much  and  irregularly  fissured  in  old 
age.  Branches  relatively  stout;  in  old  age  often  large,  irregularly 
developed,  and  sometimes  much  contorted.  Branchlets  ^vith  light  yellowisli 
bro^vn  bark,  mostly  |)endulous.  Leaves  in  tufts  of  twenty — forty, 
narrowly  linear,  0-5 — 1  inch  long,  ol^scurely  mucronate,  with  a  sunk 
median  line  above  and  keeled  beneath,  light  grass-green,  sometimes 
with  a  bluish  tint.  Stamiiiate  flowers  globose,  cream- white,  scarcely 
0*25  inch  in  diameter.  Ovuliferous  flowers  0'5  inch  long;  scales 
crimson  with  a  nan-ow  green  bract.  Cones  the  smallest  in  the  genus, 
globose-cylindric,  0*75  inch  long ;  scales  suborbicular  with  a  short 
thickened  claw ;    l)ract   one-thiixl   as   long  as   the   scale. 

Larix  americaua,  Michaux,  Hist.  Arb.  Anier.  III.  37,  t.  4  (1813).  Loudon,  Arb. 
et  Fnit.  Brit.  IV.  2399.  Hooiies,  Evergi-fteus,  247.  Kegel  in  Gartenfl.  XX.  105. 
Macoun,  Cat.  Canad.  Plants,  475.  Beisaner,  Nadelholzk.  329.  Sargent,  Silva  N. 
Amer.  XII.  7,  t.  593. 

L.  microearpa,  Forbes,  Pinet.  Wobuni,  139,  t.  47  (1839).  Link  in  Linnsea,  XV.  536. 
Carrifere,  Traits  Conif.  ed.  II.  355.  Gordon,  Pinet.  ed.  II.  176.  Kent  in  Veitch's 
Mannal,  ed.   I.  130. 

L.  pendula,  Salislmry  hi  Ti-aus.  Linn.  Soc.  VIII.  313  (1805).  Gordon,  Pinet. 
ed.  II.  177.     Mastere  in  Joum.  R.  Hort.  Soc.  XIV.  218. 

L.  tenuifolia,  Salisbury  in  Trans.  Linn.  Soc.  VIII.  314  (1805). 

L.  laricina,  Koch,  Dendr.  II.  263  (1878). 

Pinus  laricina,  Dnroi,  Observ.  Iwt.  49  (1771). 

P.  pendula,  Lambert,  Genus  Pinus,  I.  t.  36.  Endlicher,  Synoi>8.  Conif.  132. 
Parlatore,  D.   C.   Prodr.   XVI.  409. 

P.  niicixxjai-pa,  Lambert,  Genus  Pinus,  I.  t.  37  (1803).  Endlicher,  Synops. 
Conif.  132. 

Abies  microearpa,  Lamarck,  Diet.  VI.  514  (1804).  Lindley,  Penny  Cycl.  I. 
83,  (1833).     And  many  others.* 

Eng.  American  Lai-ch,  Red  Larch.  Amer.  Tamarack,  Hackmatack,  Black  Larch. 
Fr.  M^l^e  d'Amerique,  Epinette  rouge.  Germ.  Kleinzapfige  Liirche.  Ital.  Larice 
nero,  Larice  americano. 

The  American  Larch  is  essentially  a  northern  tree,  widely  dispersed 
over  an  immense  region  which  may  be  roughly  described  as  extending 
from  Yukon  and  the  valley  of  the  Mackenzie  river  eastwards  to  the 
shores  of  Labrador  and  including  Newfoundland  ;  and  from  the 
Arctic  Circle  southwards  to  about  the  40th  parallel  of  north  latitude. 
In  the  Canadian  provinces  and  the  northern  States  it  mostly  occurs 
in  cold  swampy  ground  associated  with  Abies  balsaniea,  Picea  wigra 
and  Thuici  occidentalism  in  places  forming  pure  forests.  The  wood  is 
heavy,  hard,  very  strong,  rather  coarse-grained,  and   diurable   in   contact 

•  This  Larch  has  been  excessively  overbui-dened  with  names.  One  of  the  oldest  is  the  Piniis 
Larix  americana  of  Miinchhausen,  published  in  1770  ;  this  was  not,  however,  taken  up  by 
Lambert  who  figured  it  in  the  *'  Genus  Pinus  "  as  two  8^)ecies  under  the  names  of  P.  pendula 
and  P.  microearpa.  Salisbury  also  descril)ed  it  as  two  sjxjcies,  but  substituted  tenuifolia. 
for  Lambert's  microearpa.  Michaux  recognised  but  one  species  in  Canada  and  the  eastern 
United  States,  since  abundantly  confirmed,  and  named  it  Larix  auiericana  in  contradistinction 
to  X.  eurapoea.  By  adopting  Michaux'  name,  the  ambiguity  attending  the  older  names  of 
Lambert  and  Salisbury  is  got  rid  of. 
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with  the   soil  ;     it  is  used  in  ship-building,  fence-posts,  telegraph  poles, 
railway  ties,  etc.* 

AccoKling  to  Aitoii,  the  American  Larch  was  introduced  into  Givat 
Ih'itain  by  Peter  Collinson  some  time  prior  to  1739.  In  this  country  it 
is  an  inattractive  ti*ee  assuming  no  particidar  shape ;  its  branches  are 
often  irregularly  developed  and  grow  in  diffeix'nt  directions,  some  ascending 
at  an  acute  angle  to  the  tnmk,  others  liorizontal,  and  others  again  quite 
pendulous.t  It  is  worthless  for  forestry  purposes  on  the  drier  land,  but 
it  would  seem  to  bo  a  suitable  subject  for  trial  on  unproductive  bogs  and 
mai-sh  ground.  It  is  far  better  adapted  to  the  German  than  the  British 
climate,  and  it  is  accordingly  more  used  for  park  and  landscape  planting 
in  Germany  than  in  England. 

Larix  dahurica. 

A  medium-sized  tree,  at  its  northern  limit  and  highest  vertical  mnge  a 
stunted,  straggling  slirub  ;  in  its  arborescent  form  with  a  straight  slemler 
trunk  and  tapering  loosely-branched  crown,  often  Avith  several  leaders 
and  sparsely  and  iri*egidarly  branched,  l)iit  in  the  Botanic  gardens  of 
northern  Euroj^e  sometimes  60  feet  high  with  a  regular  pyramidal  crown. 
Branches  and  branchlets  slender  and  more  or  less  pendulous.  Leaves 
in  fascicles  somewhat  distantly  i)laced,  narrowly  linear,  about  an  inch 
long,  pale  green.  Staminate  flowers  small,  hemispheric,  compressed,  alx>ut 
<me-sixth  of  an  inch  in  diameter ;  anthers  sub-sessile,  papilla-  or  teat-like, 
pale  green.  Ovuliferous  flowers  cylindric,  obtuse,  a  little  less  than 
0*5  inch  long,  surrounded  at  the  bcise  by  numerous  crumpled,  involucral 
bracts,  and  composed  of  broadly  cn^ate-oblong  scales  that  are  at  first 
rose-pink  but  change  with  age  to  dark  purple,  and  after  fertilisation  to 
dull  brown.  Cones  ovoid  or  sub-globose,  0'75 — 1  inch  long,  comjxised 
of  four — six  series  of  rounded  or  slightly  tnnicate  scales  faintly  striateil 
on  the  back.  J 

Larix  dahuiica,  Tui-czaiiinow  in  Bull,  Soc.  Nat.  Mosc.  1838,  p.  101.  Carriere, 
Traite  Conif.  ed.  II.  351.  Kegel  in  Gartenfl.  XX.  104.  Gordon,  Pinet.  ed.  II.  168. 
Willkomm,  Foratl.  Fl.  ed.  II.  155.  Beissner,  Nadelholzk.  328,  with  fig.  Masters 
in  Journ.    R.   Hort.    Soc.   XIV.  216. 

L.  kurilensis,  Mayr,  Ablet.  Jap.  Reichcs,  66,  t.  5,  fig.  15  (1890). 

L.  europsea  dahurica,  Loudon,  Arb.  et  Frut.  Brit.  IV.  2352. 

Piuus  dahurica,  Endlicher,  Synops.  Conif.  121.     Parlatore,  D.  C.  Prodr.  XVI.  410. 

Lcnix  dcihurica  is  a  sub-arctic  species  which  has  its  home  in  the 
coldest  region  of  the  northern  hemisphere  in  which  arborescent 
vegetation  is  known  to  exist.  It  is  spread  over  north-east  Siberia 
as  far  as  the  Tundras,  and  it  is  even  scattered  over  parts  of  these 
in  the  form  of  a  stunted  bush  but  a  few  inches  high  ;  it  attains 
its  polar  limit  on  the  Boganida  river  at  about  latitude  72'  N. ;  it 
forms  forests  of  considerable  extent  around  lakoutsk,  in  Kamtschatka 
and   in   Saghalien   where   it   is   often   mixed   with   Ficea  ajanoisis,   and 

*  Silva  of  North  America,  XII.  9. 

t  Tlie  best  specimen  known  to  the  author  is  standing  in  the  gi'ounds  of  Dalkeith  Palace, 
from  which  materials  for  description  were  conmumicated  by  tTl^ate  Malcolm  Dunn. 
:|:  Abridged  fi-om  Willkomm. 


/ 
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linds  its  eastern  limit  in  the  Kurile  Islands.  On  the  mountains  of 
Dahuria  it  ascends  higher  tlian  the  Siberian  Larch,  forming,  as  a 
stunted   shrub,   the   highest   zone   of   arborescent   vegetation.* 

A  tree  that  exists  and  perpetuates  itself  in .  a  region  in  which 
there  is  an  annual  range  of  temperature  of  over  100°  Fahr.  including 
40"  below  zero,  is  unable  to  live  long  inider  the  stimulus  of  the  more 
e^|ual)le  climate  of  Great  Britain.  According  to  Loudon  Larix  dahurica 
was  first  introduced  into  this  country  in  1827  ;  it  is  still  represented 
by  young  trees  in  the  Royal  Gartlens  at  Kew,  and  is  occasionally 
procurable   in   nursery   gardens. 

europaea 

A  lofty  tree  atUiining  in  favourable  situaticms  a  height  of  120  feet, 
but  more  commonly  the  height  of  adult  trees  ranges  from  80  to 
100  feet,  and  at  the  hi<<he8t  vertical  limit  of  the  species  much  less. 
Trunk  sti'aight,  gradually  tiii)ering  upwards,  2 — 4  feet  in  diameter  near 
the  base,  and  covered  with  <(reyish  brown  bark  fissured  into  irregular 
thin  plates.  Branches  in  pseudo-whorls,  spreading,  more  or  leas 
upturned  at  the  end,  on  adult  trees  nearly  of  equal  length,!  the 
lowermost  usiudly  cast  off  before  the  tree  attains  its  full  height. 
Branchlets  with  smooth,  pale,  yellowish  bark,  pendulous  on  adult  trees, 
often  spreadin*^  on  vigorous  young  trees.  Leiives  in  fascicles  of 
thirty — forty  or  more  on  arrested  branchlets  or  "spurs,"  scattered  on 
the  leader  and  terminal  shoots  ;  narrowly  linear,  obtuse,  obscurely  keeled 
on  the  imder  side,  soft  light  green.  Staminate  flowei-s  at  first  ovoid- 
globose,  afterwards  sub-cylindric,  0*25 — 0*75  inch,  long,  pale  yellow. 
Ovuliferous  fiowei^  shortly  pedunculate,  8ul>cylindric  ;  reddish  purple 
before  fertilisiition.  Cones  ovoid-cylindric,  variable  in  size  ;  in  Great 
Britain  1 — 1*5  inch  long,  composed  of  six — nine  series  of  imbricated, 
suborbicular,  pale  brown  scales  with  entire  margins,  and  striated  on  the 
exposed  side  ;  bracts  oval  at  the  base,  prolonged  at  the  apex  into  a 
short   point.       JSeed  wings  oljli(piely-ovate,  nearly  as  long  as  tlic  scale. 

Lariz  europrea,  De  Candolle,  Flore  Frau9ai8e,  III.  277  (1805).  Loudon,  Arb. 
et  Frut.  Brit.  IV.  2350,  with  tigs.  (1838).  Link  in  Linnwa,  XV.  534  (1841). 
Carri^re,  Traite  Conif.  ed.  II.  357.  Hoopes,  Evergreens,  249,  with  fig.  Gordon, 
Pinet.  ed.  II.  169.  Willkomm,  Foretl.  Fl.  ed.  II.  140.  Beissner,  Nadelholzk.  321, 
with  fig.     Masters  in  Joum.  R.  Hort.  Soc.   XIV.  217. 

L.  decidua,:  Miller,  Diet.  ed.  VIII.  (1768).  Koch,  Dendrol.  II.  258.  Kegel  in 
Oartenfl.  XX.  101  (1871). 

Pimis  Larix,  Linnseus,  Sp.  Plant.  II.  1001  (1753).  Lambert,  Genus  Pinus,  I. 
53.  t.  35.  Endlicher,  Synoi)s.  Conif.  133.  Christ.  Uebersicht.  der  Europ.  Abietin.  8. 
Parlatore,  D.   C.   Prodr.  XVI.   411. 

Abies  Larix,  L.  C.  Richard,  Mem.  sur  les  Conif.  65  (1826).  Lindl^  and  Gordon 
in  JouiTi.  Hort.  Soc.  Lond.  V.  213. 

And  many  otliere. 

Eng.  European  Larch,  Conunon  Lardh.  Fr.  MeUze  de  I'Euroi^.  Germ.  Gemeiue 
Larche.     Itai.  Larice  ordinario.     S))an.  Pino  Alerce. 

*  Dr.  Regel  distinguished  three  fonns  of  Larix  diiharica  :  1,  typica;  2,  prostraia ; 
3,  japvaicii  ;   the  last  named  probably  the  Z.  kuHlcnsis  of  Mayr.     Gartenflora,  Joe,  cit.  supra, 

•f  The  length  and  persistency  of  the  lower  branches  of  the  Larch  varies  greatly.  When 
standing  alone  in  open  spaces  the  branches  sometimes  attain  a  length  of  25  to  30  feet. 

X  This  specific  name  is  thence  older  than  De  CandoUe's  europcea,  but  it  was  not  taken 
up  by  any  subsequent  anthora  except  the  late  Professor  Koch  of  Berlin,  and  Dr.  Regel  of 
St.  Petersburg.; 
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var.— pendula. 

Ttiia  is  n!i;ugiiisud  in  two  fomis  : — In  one  tlit^  tiiiiik  is  short  and 
divided  near  the  top  into  several  secondiiiy  stems  thnt  tire  bent 
downwards,  us  are  the  hniiichcs  and  their  appendages.*  In  the  other, 
the  branches  are  spreading  and  even  ascending  at  the  distal  end, 
whilst  the  1)  nine  hie  in,  itsnally  vory  slender  and  nnich  elongated,  are 
quite  i>enihiloiTs. 


L.  d«;idua  pcniiuU, 

•  One  of  tlie  most  remarkable  siwciineiis  of  this  form  of  the  penduloas  Lafrh  is  at 
Henlimu  Hall,  Sult'olk,  the  9«at  of  the  Earl  of  Stradbroke  ;  in  this  tree  the  branches  are 
excessively  developed  at  tlie  ex|>enMG  of  the  trunk,  and  eover  a  spaoe  100  feet  long  and 
63  feet  wide. 
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The  natural  geogi-aphical  limits  of  the  European  Larch  are  now 
difficult  to  determine,  as  so  much  has  been  done  for  its  artificial 
distribution.  It  is,  however,  essentially  an  alpine  tree,  and  is  found 
wild  on  the  Alps  from  Daupliine  to  the  Tyrol,  on  the  Carpathians, 
and  on  the  mountains  of  Bohemia  and  Moravia.  In  some  places 
it  forms  pure  forests,  of  which  the  most  extensive  are  on  the  Alps 
of  Dauphine  ;  in  others  it  is  often  mixed  with  the  Spruce  Fir,  the 
Silver  Fir,  or  the  Cembra  Pine,  and  at  its  highest  vertical  limit, 
with  the  dwarf  Mountain  Pine,  Pinus  moatana.  Its  vertical  range 
varies  with  the  latitude  of  the  locality  ;  on  the  central  Alps  of 
Switzerland  it  ascends  to  6,000 — 7,000  feet  above  the  level  of  the 
sea  ;  on  the  Carpathian  and  Bohemian  mountains  it  reaches  the 
highest  limit  of  arborescent  \egetation,  the  altitude  of  which  is 
considerably   less   than   that   reached    by   the   Larch   on   the   Alps. 

The  common  Larch  was  introduced  into  Gretit  Britain  at  an  early  date. 
According  to  Loudon  the  earhest  mention  is  made  of  it  in  Parkinson's 
"Paradisus"  published  in  1629,  but  at  tliat  j)criod  it  was  quite  nire;  a 
century  later  ^liller  states  in  the  first  edition  of  liis  "  Dictionary  of 
(hardening"  (1737)  tliat  it  was  common  in  most  P^nglish  ganlens. 
During  the  latter  half  of  the  eighteenth  century  its  value  as  a  timlnT 
tree  l^ecame  known,  and  pul)lic  attention  was  called  to  it  by  the  Society 
of  Arts  by  offering,  in  1788,  three  gold  medals  for  tlie  planting  of  I^ircli 
and  the  making  known  the  most  useful  properties  of  its  timl)er.  From 
that  epoch  the  Larch  l>ecame  the  subject  more  for  forestry  and  economic 
planting  than  for  arboriculture  in  its  decorative  aspect.  Into  the  forestial 
management  and  uses  of  the  Larch  it  is  not  our  province  to  enter,  ])ut 
mention  must  ])e  made  of  those  remarkable  plantations  around  Dunkehl 
and  on  other  portions  of  the  Atholl  estate  on  account  of  the  historical 
interest  attiiched  to  them,  and  tlie  beneficial  influence  thev  have  exercised 
on  the  extension  and  practice  of  forestry  in  (treat  Britain.* 

The  Larch  plantations  at  Dunkeld  originated  with  James,  second  Duke 
of  Atholl,  who  planted  three  hundred  and  fifty  lurches  between  1740  and 
1750,  which  were  probably  intended  as  a  trial.  Nine  years  later  a  still 
larger  number  was  planted  on  the  face  of  a  rocky  hill  unsuited  for 
agricultural  operations,  and  this  plantation  throve  in  so  satisfactory  a 
manner  that  his  son,  the  third  Duke,  was  induced  to  continue  the  trials, 
and  at  the  time  of  his  death  four  hundred  and  ten  acres,  previously 
given  up  to  unproductive  ])room  furze  and  juniper,  were  covered  with 
thriving  Larch  trees.  In  1774,  John  the  fourth  Duke  surnamed  "The 
Planter"  succeeded  to  the  title  and  estates,  and  under  his  direction  the 
Atholl  Larch  plantations  l>ecame  the  most  famous  in  the  country- 
During  his  tenure  of  the  estate,  Duke  John  caused  over  fifteen  thousiuid 
acres  of  practically  waste  land  to  be  planted  principally  with  Inarch 
trees,  of  which  over  twenty-seven  millions  of  plants  were  used.f 

Thousands  of  these  trees  have  since  l)een  felled  for  profitable  us(»,  }>ut 
thousands   still    remain    to    attest    the    forethought    and    wisdom    of    the 

*  The  author  had  the  piivilege  of  inaiiecting  a  portion  of  these  nmgnitieent  plantations 
in  the  summer  of  1896  through  the  kindness  and  under  tlio  guidance  of  Mr.  David  Keir, 
Forester  to  the  Duke  of  Atholl. 

t  Hunter,  Woods,  Forests  and  Estates  of  Pertlishiiv,  p.  45. 
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l.)iik<!s  of  AtlioU  iiiick'v  whose  ilirectini  tlic\  wei 
jiiiiiing  tlieiii  lire  tivo  ■,'i'eiit  tieea  staiiiliii},  near 
to  Diinkeld  House.  These  trees  Jire  tlie  ~iir(uors  of  hve  i)lanteil  liy 
Dnke  James  in  173S;  two  were  felle.l  m  1H09  and  one  had  been  cut 
down  twenty  years  before ,  tlieir  liei)(ht  in  1888  was  somewhat  over 
102  feet,  their  girth  nt  three  feet  from  tlie  grounr]  iibout  17  feet,  and  it  was 
estimated  tJint  tliey  contained  o\er  "iSO  cubic  feet  of  timlier  without  tlie 
Itai-k.     For  the  illustration  \vt  are  indebted  to  the  court«B\   of  the  author 


FiK.  IW.    Tlie  nircnt  ljin'1i<^i<  at  Diiiikelrl. 

of    "  WoHxls,    Forests    and    Esbites    of    IVrtlisliire "    and    editor    of    the 

"  Perthshire  Constitutional." 
Tlie  gi-eat  value  of  Larch  timber  consists  cliieHy  in  its  durability, 
strength,  the  facility  with  which  it  may  be  worked,  and  the  rapidity 
with  which  it  is  prodiicetl ;  the  trees  witli  red  heart-wood  are-  most  in 
request.  Tjavcli  timber  is  used  for  all  piir(>ii,ses  of  rural  imliistry,  in 
mining  operations,  for  railway  ties,  telegraph  posts,  scaffold  jioles  and 
wherever  durability  under  exposure  lo  the  weather  is  required.     On  the 
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continent  of  Europe,  besides  the  ordinary  uses  of  its  timber,  Venetian 
turpentine  is  procured  from  trees  growing  on  the  southern  slopes  of 
the  Alps  ;  and  in  places  where  the  Oak  is  scarce,  Larch  bark  is  used 
in  tanning  leather.  As  a  tree  for  the  park  and  landscape,  the  common 
Larch  luis  always  held  a  prominent  place  as  a  graceful  tree,  distinct  in 
all  its  most  obvious  charactei-s  from  every  other  deciduous  tree, 
particularly  in  Spring  when  the  young  leaves  have  just  burst  into  life, 
and  which  at  that  season  have  a  peculiar  soft  yellowish  green  tint 
possessed  by  no  other  tree  of  our  forests.  It  is  also  highly  appreciated 
in  the  eastern  States  of  North  America,  both  as  a  timber  and 
ornamental  tree. 

Larix   Grifflthii. 

A  slender  tree  40 — 60  feet  high  in  the  valleys  of  the  inner  Himalaya, 
much  smaller  on  the  higher  slopes.  Bark  of  trunk  pale  reddish  brown, 
rugged  and  much  fissured  into  irregular  plates.  Branches  spreading  or 
ascending,  often  long  in  proportion  to  height  of  trunk.  Branchlets  c|iiite 
pendulous,  covered  with  pale  brown  bark,  fluted  and  grooved  by  cortical 
outgrowths  oblitjuely  decurrent  from  the  "spurs."  Buds  broadly  conic 
with  light  chestnut-brown  perulae.  Leaves  in  fascicles  of  thirty — fifty, 
linear-acicular,  about  an  inch  long,  light  soft  green.  Staminate  flowers 
globose,  0*25  inch  in  diameter ;  anthers  numerous  with  a  sub-quadrate, 
\m\e  l)rown  connective.  Ovuliferous  flowers  cylindric,  composed  of 
numerous  small  suborbicular  scales  subtended  by  lanceolate,  acuminate 
bracts  three  times  as  long  as  themselves,  bright  crimson  with  a  green 
median  line.  Cones  shortly  stalked,  cylindric,  2 — 3  inches  long ;  scales 
subquadmte-cuneate  with  retuse  apical  mai-gin;  bracts  exserted,  lanceolate, 
cuspidate,  reflexed  at  the  tip.     Seeds  with  an  oblong  wing. 

Larix  Griffithii,  Hooker  fil,  Illust.  Him.  Plants,  t.  21  (exclii.  figs.  A.  1 — 4),  1855  ; 
Fl.  Brit.  Ind.  V.  655  ;  and  Gard.  Cliron.  XXV.  (1886),  p.  718,  with  fig.  Caniere, 
Traits  Conif.  ed.  II.  359  (Griffithiaua).  Brandis,  Forest  Fl.  X.W.  India,  531. 
Goi-don.  Pijiet.  ed.  II.  171.  Mastera  in  Gard.  Chron.  XXVI.  (1886),  p.  464, 
with  fig.  :   and  Joum.  R    Hort.  Soc.  XIV.  217.     Beissner,  Xadelholzk.    316. 

Finns  Griffithii.  Parlatore,  D.  C.  Prodr.  XVI.  411  (1868). 

Eng.  Himalayan  Larch.  Fr.  Meleze  de  THimalaya.  Germ.  Griffiths-Larche. 
Ital.  Lance  del  Sikkim. 

Larix  Griffithii  has  a  restricted  range  in  eastern  Nepal,  Sikkim  and 
western  Bhotan  at  8,000 — 12,000  feet  elevation.  The  wood  is  of 
no  great  economic  value  ;  it  is  white,  soft  but  durable  and  splits 
well  ;    the  planks  are,  however,  of  small  scantling. 

The  Himalayan  Larch  is  chiefly  distinguished  from  the  other  species 
by  its  larger  cones  with  exserted  reflexed  bracts  ;  in  aspect  it  closely 
resembles  the  j)endidous  variety  of  the  Eiu'opean  species.  As  vseen  on  the 
slopes  of  the  inner  Himalaya,  it  is  a  graceful  tree  of  slender  habit 
and  sparse  foliage  ;  its  long  pensile  branchlets  are  set  in  motion  by 
the  slightest  breeze,  and  in  a  heavy  gale  are  so  completely  blown  on 
one  side  that  the  tree  appears  lop-sided.  It  was  discovered  in 
western .  Bhotan  in  1837  l)y  William  (Jrittith  whose  enormous  collection 
of  herbarium   specimens   lay   buried     for    many   years    in    the    cellars   of 
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thu  old  £aat  Iiiilia  Houai!  in  Le!ult>nliall  .Streift,  sii  tliat  this  Larch 
remained  unknown  to  science  till  it  waa  I'edigcovered  by  Sir  Joseph 
Hooker  in  Sikkiui  in  1848,  and  who  sent  seeds  to  the  Royal  Gardens 
at  Kew,  which  germinated  freely  and  the  Bcedlinge  were  widely 
distributed  but  nenrly  nil  ultimately  Ruccuml)ed  either  to  climate  or 
disease.  Repeated  importations  of  seeds  since,  have  met  with  no 
better  fiitc,  ()ne  survivor  of  the  first  Imtch  of  seedhngs  auppof«ii  to 
liave  been  presented  to  the  late  Mr.  Wentworth  BuUer,  is  growing  in 
the     sronnds    of    Mr.    H.     M.     luibert    Terry,     nt     Strete    Ralegh    near 


Exeter,  which  is  now  upwanls  of  40  feet  high  and  attracts  attention 
by  its  marked  unlikeness  to  any  of  the  snrrounding  trees.  Another 
tree  50  feet  high  of  which  a  branch  with  cones  is  figured  in  the 
"Gardeners'  Chronicle"  of  October  9tli,  1896,  is  (or  was)  standing  in 
the  grouufht  of  Mftjor-General  Jago-Trelawny  at  Coldrenick  in  Cornwall. 
The  species  perpetuates  the  luinie  of  one  of  the  most  indefatigable 
of  the  earlier  lx)tanical  explorers  of  India,  who  unfortimately  succumbed 
to   the  cliuintc   at   a  comparatively    early   age. 
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William    Guiffith  (1810  — 1845)  completed  his   education  at    University  College, 
London,  whei*e  he    distinguished    himself  in    the   medical  classes,   especially    that    of 
Botany,  of  which  Dr.  Lindley  was  the  Professor.     He  went  to  India  in  1832  as  assistant 
surgeon   on   the  Madras  establishment,  and   was  shortly    aftervvai'ds  appointed   by  the 
Government  to  investigate  the  forests  of  Tenasserim.      In  1835  he  accompanied  Doctors 
Wallich  and  McClelland  into  Assam  for  the  purpose  of  reporting  on  the  growth  of  the 
Tea-plant,    explonng   also   the  Khasia    and   Naga   Hills  ;    from   the   latter   he   passed 
through  the  Hookung  valley  down  the  Irraw^adi  to  Rangoon.      Having  been  appointed 
surgeon  to  the  £ml)assy  to   Bhotan,  he    explored   |)art  of  that  country  and  also  i)art 
of  Sikkim  ;   he  was  afterwards   attaiched   to  the  army  of  the   Indus   for    the   purpose 
of   examining  the   vegetation   of    the    Indus,  and  after   the  subjugation  of  Cabul    he 
penetrated    to   Khorassan.      No    lK)tanist   ever  made    such    extensive  explorations  nor 
collected  so  many  s^iecimens  as  Griffith  did  during  the  brief  thirteen  years  of  his  Indian 
cai"eer.     Wherever  he    travelled  he  made  sketches   of  the  most  striking  featur&s  in  the 
scenery,  and  his  itinerary  diaries  are  full  of  information  not  only  on  the  botany,  but  also 
on  the  zoology,  geology,  physical   geography,  etc.,  of  the  countries  through  which  he 
passed.      Among  the   plants  discovered  by   him  were    Vanda  cocrulea^    V,  coerulescens^ 
Cy-mhUlium  ebumeuT/it   Cyperorchis  Mastersii  and  other  Orehids  that    will   long   retain 
a    place   in  British  gardens.       In   1841  he   was   ap{)ointed    to   the   superintendence   of 
the  Botanic  Garden  at   Calcutta   during    the  absence   of  Dr.    Wallich    who   had    been 
invalided  home  ;    but  on  the  return   of  the  latter,  he   resumed  his   medical  duties  at 
Malacca  where  he  contracted  a  disease  of  the  liver,  which  tenninated  his  life  at  the  age 
of  thirty- live. 

Larix   leptolepis. 

A  slender  tree  resembling  the  European  Larch  with  a  trunk  60 — 80 
or  more  feet  high  and  1  '5  —  2*5  feet  in  diameter  covered  with 
reddish  bark  ;  reduced  to  a  small  shrub  or  stunted  bush  at  the  limits 
of  arborescent  vegetation  on  Fuji-yama.  Branches  spreading,  w^ith  lateral 
ramification  at  the  distal  end.  liranchlets  more  rigid  than  in  the 
Euroj^ean  sp(?cies,  witli  liglit  brown  bark  fluted  with  oblique  longitu- 
dinal cortical  outgro>vths.  leaves  in  tufts  of  thirty  —  fifty,  narrowly 
linear,  flat,  0*5 — 1*25  inch  long,  piile  green  above  with  two  stomatiferous 
lines  beneath.  Staminate  flowers  globose-conic,  0*35  inch  in  diameter,  light 
yellow-brown.  ( )vuliferous  flowers  sessile,  rose-pink  ;  bracts  large  in 
proportion  to  the  scale,  l^roadly  lanceolate,  cuspidate,  reflexed  at  the 
apex.  Cones  globose-conic,  1*25  inch  long  and  1  inch  broad  ]  scales 
sulxjuadrate,  rounded  and  reflexed  at  the  apical  margin  ;  bracts  enclosed, 
half   as   long   as   the    scale. 

Larix  leptolepis,  Goi-don,  Pinet.  ed.  I.  128  (1858) ;  and  ed.  II.  173  (1875).  Murray, 
Pines  and  Firs  of  Japan,  89  (1863),  with  figs.  Kegel  in  Gart^nfl.  XX.  102  (1871). 
Hooi^es,  Evergreens,  25 i.  Masters  in  Joum.  Linn.  Soc.  XVIII.  522  ;  Gard.  Chron. 
XIX.  (1883),  p.  88,  with  fig.  ;  and  Journ.  R.  Hort.  Soc  XIV.  41.  Bcissner, 
Nadelholzk.  318,  with  fig.     Mayr,  Abiet.  Jap.  Reiches,  63,  t.  5,  fig.  14. 

L.  japonica,  Carrifere,  Tiuite  Conif.  ed.  I.  272  (1865) ;  and  ed.  II.  353.  Murray, 
Pines  and  Firs  of  Ja^tan,  9,  with  figs. 

Abies  leptolepis,  Siebold  and  Zuccarini,  Fl.  Jap.  II.  12,  t.  105  (1842). 

Pinus  leptolepis,  Endlicher,  Synops.  Conif.  130  (1847).  Parlatore,  D.  0.  Prodr. 
XVL  410. 

P.  Larix,  Thunberg,  Fl.  Jap.  275  (not  Linnaeus  and  exclu.  syus.). 

Eng.  JajMinese  Larch.  Fr.  Meleze  du  Japon.  Germ.  Japanische  Larche.  Ital. 
Larice  giapponese.     Jap.  Toga,  Kara-inatzu,  Fuji-niatzu. 

The  Japanese  Larch  first  became  known  to  science  througli 
Kaempfer,  who  mentions  it  in  his  "Amcenitates  Exoticje,"  published 
in    1712.*      The   only   other   European   l)otanists  who   saw   it    prior   to 

•  There  can  be  no  doubt  that  Larix  leptolepis  was  the  Larch  seen  by  Kaempfer,  and 
not  the  Chinese  tree  that  bears  his  name.  Kaempfer  was  never  in  China,  nor  is  the  Chinese 
Larch  wild  or  cultivated  in  Jajian. 
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tliL'  opening  of  tlie  jxirts  to  foreigneis  bi  1859  was  Thiinl>erg.  who 
included  it  in  his  "  Flora  Japonica "  under  the  Linna-an  name  of 
Piiius  Lnrix  in  the  belief  that  it  was  the  Eni-opean  species ;  iintl 
Sielwld,  who  figured  and  described  it  as  At>ies  irplolepis.  All  of 
tliese  had  seen  trees  in  cultivation  only ;  it  was  first  detecteti  wihl 
by  the  late  John  Gould  Veiteh  during  his  ascent  of  Fuji-yania 
in  1860,  and  l.>y  whom  it  waa  introduced  in  the  following  year.* 
L'trix  leptohpis  has,  at  the  present  time,  a  somewhat  restricted  range 
on  the  central  mountains  of  Japan,  where  it  is  not  uncommon  at 
5,000  —  6,000  feet  elevation  between  35'30°  and  38°  north  latitude. 
The  wood  is  hard,  heavy  and  strong,  but  not  much  used  ou  account 
of   the   inaccessibility   of   tiie  trees. 


\M^ 


In  Givnt  Britain  Ihi'  Iwst  hjHH-imeiis  of  Larix  I'-pfolpjm  are  mediiiui- 
.siznl  tn-es  fioiii  30  to  3S  „!■  more  feet  high  with  ii  broadly  conical 
head  when  sbinding  alone,  and  for  the  most  pait  of  pleasing  ospirt. 
When  in  n  thriving  tondition  it  is  fully  equal  to  the  emnmon  Lanli  as 
an  ornnniental  trw  ;  the  folii^ije  is  lighter  in  colour,  of  u  softer  stiailf 
of  green,  contrasting  more  strongly  with  that  of  the  surrounding  treeN 
and  in  autunni  it  dies  off  with  a  richer  golden  hue.  The  tree  is  uf 
slower  growth  than  tlu'  I'lunmou  Ijirch,  and  should  not  be  plaiite<l  iu 
dry   sandy  soils. 

*  Tiie  late  Aiidrru-  Murray  riettrilted  a  I'M'oiKi  Japaiieiw  Larch  under  ihc  usiiir  of 
LarU  jnjimtiea  (Pines  and  Firs  of  .Ia|*ii.  |i.  in)  fioni  herhariuni  specimens  Ka>herr<t  hv 
John  Gould  Yeitch  Oli  Flu'i-yania,  near  the  uppfr  limit  of  arborescent  i-riretatiou.  ft 
iliHers  from  L.  le/iloltpis  in  liltle  rlae  than  in  Iring  reduced  by  wind  and  cold  ta  a  ifflall 
sprubhy  IjubIi,  and  [iTesenls  luoch  thi'  Maine  aspect  an  L.  lialivriea  under  Riniilai  i-Jnunutaitn^. 
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Larix   Lyalli. 

A  tree  usually  40  — -iO  aii.'l  .Krc.aaU.iiiilly  70  ft-i-t  \n0i  uith  :,  trunk 
1."* — 20  iiicliej?  hut  siiiuftiuifs  3 — 4  feet  in  iliaiiioter,  nH<I  reiiioti',  elougatuil, 
]iiiiiiati>ly-i1iviileil  bmuches  thnt  are  soiuetiiui'.'s  deciiletUy  jn-iiJiiloiis,  aoiiiL'tiuies 
iibniiitly  iiMeeiidiii);  at  llif  f:ctn'mitie3.  Bark  "t  old  trees  dark  Itrowii, 
07!>— 1  iiitli  thick,  di^ideil  hy  shallow  lissti  res  into  irregiilnrly-sha|>ed  plates. 
Uuds  eniispiuuoii.s  fniiu  tlu'  loim  ivhite  inattpil  hnirn  wliieh  fringe  tliH 
Niiii^^'in     iif     tlu-ir    scaks.        liviiiu-lili-ts     slii>rt,     cimtt-.t     with     thick     homy 


tommtuiu  whi  h  dues  not  di><a]iiK  ir  till  aftu  tlit  v  nd  wuitei  Lene 
tetrafcoiial  rigid  \m\9  blu  ^leeii  1—15  inch  long  *itannnatt  Howei- 
cjhndrH,  about  an  eighth  of  an  inch  lotig  with  jwle  jelloiv  mtliii-i 
Cjnea  ovoid,  1  "t — 2  indies  loii^  aul^-te^sile  bniLts  dark  [iiiri  It 
e\9erted,  with  slenler  tij-  luuth  laiT,ei  than  the  oMoiig  olKnati  tlmk 
scaleH  which  an  erose  it  tU  margin  an  1  fimgiil  «ith  lihiti  Inns 
that  are  also  scattered  omt  then  I  n  i  surfue  S  <ih  with  a  light 
reil    wnig    hroadest    near    tin     I  i-   — Sn't,  nt     S(/ a  nr    Aoii/i   Am    fa 

Ml  r>  t  ')9'i 
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Larix  Lyalli,  Parlatoi-e  in  Gard.  Chron.  1863,  p.  916.  Hooi)es,  Evergreens,  256. 
Kegel  in  (iartenfl.  XX  103,  t  685.  Carri^re,  Traite  Conif.  ed.  11.  361.  Gordon, 
Pinet.  ed.  II.  175.  Sargent  in  Gard.  Chron.  XXV.  (1886),  p.  652,  with  fig.  ;  and 
Silva  N.  Amer.  loc.  cU.  supra.  Beissner,  Nadelholzk.  316,  with  fig.  Macoun,  Cat. 
Canad.  Plants.  476.     Masters  in  Jonrn.  R.  Hort.  Soc.   XIV.  218. 

Pinus  Lyalli,  Parlatoi-e,  D.  C.  Prodr.   XVI.   412  (1808). 

Larix   Lyalli   is   an   alpine   tree   which   grows   only   near  the   timber 

line  on  mountain  slopes  from  4,500  to  8,000  feet  elevation  in  southern 

Alberta,     Jhitish      Columbia     and     northern     Washington,      in     places 

associated  with   Pinus  albicaulis,  Abies  iasiocarpa  and  Tsuga  Mertoisiaiui. 

It  was   discovered   on    the    Cascade   mountains   in    1860    by  Dr.    David 

Lyall,    surgeon     and     naturalist     of     the     British     Commission     which 

marked    the    lx)undary    of    the    United    States    west    of    the     Eocky 

Mountains.      It   has   not   yet   been    introduced   in   Great   Britain. 

Larij'  Lyalli  comes  so  very  close  to  tlie  nioi-e  widelyHlistrihuted 
I^ircli  of  the  plains  and  lowlands  of  the  .<aiiie  region  that  it  is  not 
improbable  fonns  may  come  to  light  wliicli  will  unite  them.  It  is 
distinguished  frcmi  L.  ocridentalis  "  by  its  shorter  (piadrangidar  leaves, 
its  stouter  spurs,  by  the  dense  white  tomentiuu  which  covers  the 
young  shoots  and  leaf  liuds,  and  by  its  lai'ger  sessile  cones."  The 
wood   is   reddish   brown,    heavy,    hard    and  ch)se-grained. 

David  Lyall  (1817 — 1895)  was  bom  at  Auchiublae  in  Kincaixlineshire.  He  received 
.a  medical  education  at  Aberdeen  University  where  he  took  his  M.D.  degree.  Shortly 
aftenvards  he  undertook  a  voyage  to  Greenland  as  surgeon  to  a  whaling  ship,  and  on 
his  return  he  entered  the  Royal  Navy  and  was  soon  afterwards  appointed  Assistant- 
Surgeon  to  H.M.  ship  "Terror,"  one  of  the  vessels  fitted  out  for  a  acientilic 
ex])edition  to  the  Antarctic  regions  under  Sir  James  Ross.  During  his  stay  in  the 
antarctic  regions  he  made  a  collection  of  Alga^  which  formed  an  important  addition 
to  antarctic  botany.  After  his  return  in  1842  he  was  appointed  to  the  MeiHterrauean 
service,  and  in  1847  he  was  selected  as  surgeon  and  naturalist  to  accompany  H.M. 
ship  "Acheron"  on  the  survey  of  the  coast  of  New  Zealand.  Here,  besides  devoting 
himself  to  the  collection  of  tne  lower  orders  of  })lauts,  he  made  many  discoveries  in 
the  phanerogamic  flora  of  the  islands,  including  the  gigantic  white-flowered  buttercup. 
Jiantoiculu^  Lyalli.  In  1852  he  was  appointed  to  H.M.  ship  "Assistance,"  one  of 
the  squadron  sent  to  the  Arctic  regions  under  the  command  of  Sir  Edward  Belcher  in 
search  of  Sir  John  Franklin;  during  this  exi)edition  he  collected  the  largest  herbarium 
ever  fonned  in  the  American  Polar  islanas.  In  18.58  he  accompanied  the  Land 
Boundary  Commission  on  the  survey  of  the  l>oundai'y  line  between  the  United  States 
and  British  Columbia.  From  this  expedition  he  brought  home  a  magnificent 
herl>ariimi  which  was  followed  by  a  valuable  contribution  to  the  Journal  of  the 
Linnean  Society  containing  a  botanical  account  of  the  region  traversed  from  the  sea 
inland  to  8,000  feet  altitude  of  the  Rocky  Mountains,  and  in  which  the  various  zones 
of  vegetation  in  British  Columbia  were  for  the  first  time  Dortrayed.  He  continued  in 
the  service  of  the  Government  till  1873  when  he  retiree  and  afterwards  removed  to 
Cheltenham  where  he  resided  till  his  death.  His  name  is  botanically  commemorated 
by  the  genus  Lyallia  founded  by  Sir  J.  D.  Hooker  on  a  curious  cariophyllaceous  plant 
discovered  during  the  Antarctic  expedition  in  Kerguelen's  Land  as  well  as  bv  the 
s|)ecitic  names  of  several  ]>lauts  of  which  he  was  the  discoverer,  including  the  lArch 
described  above. — Jounutl  of  Botany ,  Vol.  XXXIII.  ji.  209. 

Larix   occidentalis. 

A  lofty  tree,  attaining  at  its  greatest  development  a  lieight  of  250  feet 
Avith  a  trunk  6 — 8  feet  in  diameter,  but  more  usually  about  100  feet 
high  and  '1 — 3  feet  in  diameter,  tlie  trunk  covered  with  dark  brown 
hark  which  in  old  trees  is  very  thick  and  fissured  into  irregidar  platen 
T^owormost   hranclies   horizontiil,    elongateil   an<l    remote,    dying   off   at    mi 
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early  age  nt  the  tree  and  leaving  a  short  pyrauiidal  heail  of  short 
branches  clotlieil  with  n  sctiiity  foliage.  Braiiclilets  Htnutt»<h,  at  first 
IHibesceiit,  with  rerliliah  brown  lark  changing  to  grey-brown  with  leaves 
trigonous,  keeled  on  the  lower  side,  rigid,  acute,  1—1-5  inch  long,  pale 
green.  Staniinate  flowers  shortly  stipitate,  gtoboae-cylindric  with  pale 
yellow  anthers.  Cones  ovoid-cylindric,  obtuse,  1 — 1'5  inch  long  and 
nearly  an  inch  in  diameter;  scales  siihorbicular,  entire  or  slightly  eroae; 
bracts  protluced  into  elongated,  exserU'd  briatle-like  tips  as  long  again  as 
tlie  scale. 

Larix  occidcntalis,  Nuttall,  Sylra,  III.  143,  t.  120(1849).  Hoop«9,  Evergreciia, 
253.  R«gfl  ill  Gsrtenfl.  XX.  103,  with  lig.  Gordon,  Piiiet  ed.  II.  178.  Sargent 
in  Gaid,  Chron.  XXV.  (1888),  i..  Bfi2,  witl.  fig.  ;  and  Silva.  N.  Amer.  XII.  11. 
t.  59).  Mocoiin,  Cat.  Canad.  Planta,  47S.  Beisaner,  Nadelhohk.  314,  iritli  lig. 
Masters  in  Jouni.  R.  Hort.  Soc.  XIV.  21S, 

I-  aiiLerioaiia  bieriMia,  Cttiriiro,  Traite  Couif.  cd.  II.  857. 

Pinna  Nuttnlli,   Parlotore,  D.  C.  Prodr.  XVI.  412. 

En;;.  Western  Larch.     Anter.  TamaracV.     (.lerm.  Westaiiienlianisclic  Larche. 


Tbe  habitat  of  the  Western  Larch  is  for  the  moat  part  restricted 
to  the  basin  of  the  upper  Columbia  river  and  it?  tributaries  in 
the  States  of  Oregon,  Washington,  nortliern  Montana  and  Idaho, 
crossing  into  soutliern  British  Columbia  to  the  mountains  east  of 
I^ke  Shuswap,  and  finding  its  northern  limit  at  aliout  lat. 
51°  N.  It  nowhere  "forms  pure  forests  of  any  extent,  but  is 
scattered  over  the  "region  inixed  with  Hemlock,  Spruce  and  Douglas 
Firs  and  other  trees  in  the  valleys  and  lowlands,  and  growing  mostly 
in  the  deep  alluvial  soil  of  river  sides  it  only  occasionally  ascends  the 
drier  mountain  sides  at  elevations  of  2,500  to  5,000  feet.  It  attains 
its    largest   sine   along   the   streams   whicli   flow   into   Flathead    Lake. 
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Larix  occiderUaliSy  the  largest  of  all  Larches  and  one  of  the  most 
useful  timber  trees  of  North  America,  was  seen  for  tlie  first  time  by 
Lewis  and  Clark  during  their  adventurous  joumej'^  across  the  American 
continent  in  1805  —  1806;  it  was  next  detected  by  David  Douglas  in 
1827,  who  mistook  it  for  the  Europeiin  species,  and  seven  years  later  by 
Thomas  Nuttall  who  first  specifically  distinguished  it,  but  a  long  series 
of  years  elapsed  l)efore  it  was  l)rought  into  cultivation.  Growing  in 
the  midst  of  some  of  the  most  gigantic  coniferous  trees  in  the 
world,  it  is  not  surprising  that  Larix  occidentalis  should  simulate 
their  lofty  stature  ;  nevertheless  the  tree  grows  slowly,  which  the 
author  of  the  "  Silva  of  North  America "  ascribes  to  "  the  smallnes*s 
of  the  leaf  surface  in  comparison  with  the  height  and  thickness 
of  stem,  and  there  is  certainly  no  other  instance  among  the 
trees  of  the  northern  hemisphere  ^^here  such  massive  trunks  support 
such  small,  short  branches  and  sparse  foliage.*  The  wood  surpasses 
that  of  all  other  American  Conifers  in  hardness  and  strength  ;  it 
is  durable,  beautifully  coloured,  free  of  knots,  and  is  adapted  to  all 
sorts  of  construction,  and  for  household  furniture  ;  it'  is,  however, 
but  little  used  in  the  sparsely  settled  and  remote  region  in  which 
it  a]x)unds.  The  thickness  of  the  bark  of  this  Larch  enables  it 
to  resist  the  heat  of  the  forest  fires,  which  are  fast  destroying 
the  noble  coniferous  trees  in  tlie  Columbia  l)asin ;  "  and  in  the 
struggle  for  supremacy  between  the  different  inhabitants  of  the 
Columbian  forCvSts  under  the  changed  conditions  which  liave 
followed  the  white  man's  occupation  of  the  countiy  Larix 
ocndenialis  seems  destined  to  hold  its  own,  and  probably  even  to 
extend   its   sway."  t 

The  Western  Larch  was  introduced  through  the  Arnold 
Arboretum  in  1881,  but  it  is  still  extremely  rare  in  CTreat 
Britain,  and  no  definite  conchision  can  yet  be  arrived  at  respecting 
its  suitableness  for  the  British  climate  and  its'  use  for  British 
arboriculture. 

Larix  sibirica. 

A  slender  tree  with  an  elongated  spiry  crown  of  which  the  lower 
branches  are  more  or  less  pendulous.  Leaves  1 — 1*5  inch  long,  in 
much  crowded  fascicles.  Stiiminate  flowei-s  hemispheric,  comprt«seil; 
anthers  shorter  than  in  Larix  euvopcpa,  with  a  short  oblique,  obtuse^ 
connective.  Ovuliferous  flowers  0*5  inch  long,  and  nearly  as  bi-oaid, 
composed  of  pale  green  downy  scales  and  surrounded  at  the  base  by 
numerous  obovate  involucral  bracts,  strongly  keeled  on  the  Imck  and 
terminating  in  a  short  mucro,  and  which  arch  over  and  ahnost  enclose 
the  flower.  Cones  ovoid-cylindric,  about  1*5  inch  long  ;  scales  in 
five — six  series,  ovate-orbicular,  striated  on  the  dorsiil  face  ;  seed-wings 
scarcely  broader  than  the  seed. 

Larix  sibirica,  Ledeboiir,  Fl.  Alt.  IV.  204  (1833).  Willkomm,  Forstl.  Fl  ed.  IL 
153.     Link  in  Linnsea,  XV.  535. 

L.  Ledebouri,  Gjrdon,  Pinet.  ed.  II.  173. 

L.  europsea  var.  sibirica,  Loudon,  Arb.  et  Fnit.  Brit.  IV.  235*2.  Bei»*ner, 
Xadelholzk.   324,  with  fig. 

Pinus  Ledebouri,  Eudlicher,  Syuops.  Conif.  131  (1847).  Parlatore,  I).  C.  Prodr. 
XVL  410. 

*  Vol.  XII.  p.  11.  t  Idem.  p.  13. 
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The   Siberian   Larch   covers'   large    areas  in   northern   Eussia  as   far 

as   the  67  th  parallel  of  north  latitude  and  spreads  eastwards  through 

Siberia    to    the    Yenesei    river    and     probably    beyond    it  ;     it     also 

follows  the  trend    of    the    Altai    mountains  as    far  as    Lake    Baikal, 

ascending  in  places  to   5,000   feet  above  sea  level.     It  is  one  of  the 

most    widely    distributed    trees     in    Siberia,    and    one    of    the     most 

useful    to    the    inhabitants    of  the     region. 

According  to  Willkomin,  'the  Siberian  diflfers  from  the  European  Larch 
ill  its  longer  and  more  crowded  leaves  ;  in  its  pale  green  ovuliferous 
flowers  surrounded  at  the  base  by  numerous  involucral  bracts  which 
almost  enclose  them  ;  in  its  reflexed  ovidiferous  scales  which  are  at 
first  clothed  with  down,  and  in  its  usually  larger  cones.  It  was 
introduced  from  Archangel  by  the  Duke  of  AthoU  in  1806,  and  a 
trial  was  made  of  it  in  the  plantations  at  Dunkeld  which  proved  a 
failure.*  Transported  from  a  climate  in  which  the  seasons  are  arctic 
and  sub-tropical  by  turns,  the  trees  dwindle  and  ultimately  perish  under 
the   stimulus  of   the   more   equable   climate   of   this   coimtry. 

LAEICOPSIS. 

Pseudolarix,t  Goi-don,  Piiiet.  ed.  I.  298  (1858).  Eichler  in  Engler  and  Prantl,  Nat.  Pfl. 
Fam.  77  (1887).  Masters  in  Joiirn.  Linn.  Soc.  XXX.  32  (1893).  Larix,  Bentham  and 
Hooker,  Gen.  Plant.  III.  442  (in  part). 

In  1853  the  late  Eobert  Fortune  discovered  a  Larch,  or  properly 
a  Larch-like  tree,  in  eastern  China,  of  which  he  sent  herbarium 
specimens  to  Dr.  Lindley.  The  cones  differ  in  several  respects  from 
those  of  the  common  Larch  especially  in  the  scales  which  instead 
of  being  persistent  "  are  so  deciduous  that  it  is  scarcely  possible  to 
hold  them  together."  Dr.  Lindley  accordingly  referred  the  tree  to 
Abies  although  the  foliage  was  known  to  be  tufted  and  deciduous 
like  that  of  the  Larch  ;  but  Gordon  in  the  first  edition  of  his 
"  Pinetum "  gave  it  separate  generic  rank  as  Pseudolarix,  an  ill- 
phrased  name  unsuited  for  scientific  nomenclature.  The  staminate 
flowers  remained  unknown  to  science  until  1884  when  a  tree  in  the 
nursery  of  Messrs.  Rovelli,  at  Pallanza  in  Italy,  produced  them, 
which,  as  the  illustration  shows,  differ  morphologically  from  those 
of  every  other  Larch  in  their  umbellate  disposition.  J  These 
differences  in  the  cones  and  staminate  flowers  are  now  recognised 
as  sufficient  for  establishing  a  distinct  genus  for  the  reception  of 
the   Chinese   Larch. 


Loudon,  ArlK)retum  et  Fruticetum  Britannicum,  loe.  cit.  supra. 


the  specific  names  of  plants.     "Nature  produces  nothing  false,"  certainly  not  in  the  Greek 

sense  of  v//£y?oc. 

+  It  is  a  singular  fact  that  nearly  all  the  monotypic  Coniferre  of  China  and  Ja^>an  have 
the  umbellate  disposition  of  their  staminate  flowers ;  Ginkgo,  Sciadopitys,  Cunnmghamia 
and  lATicopsiB.     It  is  also  a  characteristic  of  Abietia  (Keteleeria)  Fortunei. 


L       ■  LAKICOPSIS     K.KMPFERI 

Laricopsis    Ksempferi. 

"A  ti'ee  120—130  feet  high,  syiiuuetricully  biuticho<l  anil  having  Uie 
aepuct  of  something  Ixitween  the  Cedar  and  the  Larth,  but  more 
covered  with  foliage  in  consequeni*  of  the  large  ante  and  breailth  of 
the  leaves."  In  Great  Britain,  a  slow-growing  tree  of  broaiUy  pyramidal 
outline,  the  branches  often  increasing  in  length  ahnost  at  the  »iine  mt« 
as  the  trunk.  Bitrk  of  trunk  dark  ash-brown,  ninch  fissured  into 
irregular  plates,  the  broader  fissures  cxiwsing  a  light  reddjsh  brown 
inner     cortex.        Branches    sparsely     rannfied,     tlie    bnmchlets    for     tlie 


most  part  piwluci'd  laterally  only.  Leaves  deciduous;  on  the  older 
branehlets  in  tufts  on  short  "  spurs " ;  on  the  yoimgest  termiujtl 
shool*  scattered  or  spirally  aiTanged,  linear  -  lanceolate,  acute, 
1-5 — 3  inches  long,  soft  light  green  changing  to  rich  golden  yellow 
iMvfore  they  fall.  Staminate  flowers  in  umbels  at  the  apex  of  shurt 
"  spurs "  and  surrounded  by  membraneous  involucral  bracts,  ear-h 
member  of  the  umtel  stalked,  sulj-peuduloTis  or  arching,  cylindric,  alMiiit 
0-75  inch  long  ;  aiitheiti  sulh-tjlolMise,  tlie  lower  ones  almost  sessile,  tlie 
upper  ones  prolonged  into  a  long  appenilage,  three-lolx-d  at  the  apex. 
Cones    ovoid,  about    3    inches    long     and   2'5    inches   in  diameter  at    the 
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liroailest,  with  dociduous  stales  diverging  at  the  npex  much  like  those 
of  the  common  artichoke.  Scnlca  ovate-oblong,  sub-acute,  about  1-26  inch 
long,  with  a  small  bract  of  nearly  the  same  shape  on  the  under  aide, 
not  more  tlian  one-fourth  as  long  as  the  scale  and  bearing  two  seeds 
near  the  base  on  the  ventral  side.  Seed  wings  tapering  to  a  rounded 
point,  neariy  as  long  as  the  scale. 
Laritopais  K^mpferi,  aujim. 

Pseudolarix  Kienipferi,  Gordon,  Piuet.  ed.  I.  lot.  cU.;  and  ed.  11.  360.  CarriJre, 
Tmiti  Coait  ed.  II.  393.  Mastors  in  Gard.  Chroii  XXI.  (1884),  p.  SH,  with 
(iRs  ;  Journ.  r.iiin.  Soc.  XXII.  208,  with  tig.  ;  aud  Joum.  R.  Hort.  Soc.  XIV. 
244.      BeiBaner.   Nadelliol^k,  310.  with  lig. 

I^in  Ktempferi,  CarriJre  in  Flore  des  Serres,  XI.  87  (1856).  Kent  in  Veitch'a 
Manual,  ed.  I.  129. 

Abies   Kfenipferi.    Lindley  in   flard,   Chron.  |I8i>4),  p.   255,  with  lig.      Murray, 
Pinea  and   Firs  of  Japan,  100,  with   figs. 
Pinus  K(enii.fflri,  Parlatore,  D.   C.  Prodr.  XVI.  412, 

Eiig  Golden  Lareh,  Chiiieae  Larcli.  Fr,  Mileze  de  Ctine.  G«mi.  Chinesiacha- 
(loldliirche. 

Nothing  is  known  respect-  ■ 
ing  the  ge(^raphical  distribu- 
tion of  Laricc^sis  Kcsmp/en. 
Fortune,  its  discoverer,  first 
liecame  acquainted  with  it  as 
a  pot  plant  in  a  dwarfed  state, 
but  he  did  not  meet  with 
adult  trees  till  the  autumn  of 
1853,  when  he  came  upon 
some  fine  specimens  growing 
near  a  monastery  nt  Tsant-sing 
in  the  province  of  Che-klang 
at  1,000  to  1,500  feet  above 
sea-level,  and  subsequently  he 
■  saw  others  on  a  sloping  hill  at 
Quanting,  twenty  miles  distant, 
localities  not  found  on  modern 
maps.  As  the  trees  in  both 
places  appeared  to  him  to  have 
been  planted,  the  origin  of  the 

FiR.  100.    Coil*  o(  iMrimiai!  Kie«tffTi.  .  "^  .         .  ... 

Species  remains  m  uncertainty. 
The  Chinese  Larch  was  for  a  long  time  very  rare  in  British  gardens. 
Only  abiuit  a  dozen  plants  were  ral-fpd  from  the  seeds  collected  by 
Fortime,  and  prop^ition  by  layering  from  such  of  these  as  were 
available  for  the  iiuriHiiJe  was  the  only  means  of  increasing  the  number 
till  the  recent  ci^iniiig  of  the  tree  at  Pallanza,  whence  seeds  and  seedlings 
have  since  been  distributed.  It  has  proved  lianly  wherever  it  has 
been  planted,  and  is  a  Iwautiful  and  interesting  tree,  especially  in 
a\itunm  when  the  leaves  before  falling  take  on  a  golden  yellow  of 
exceptional  richness.  It  lias  also  proved  liardy  in  the  New  England 
States  of  North  America  where  the  winters  are  much  colder  and  the 
hotter    and    drier  than    ours,    a    circumstance   which    seems    to 
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indicate  that  the  tree  is  of  northern  origin.  Among  the  finest  specimens 
in  this  country  are  those  at  Panjerrick,  near  Falmouth ;  Scorrier,  near 
Truro  j    Carclew,    Tortworth   Court  and   Penrhyn   Castle. 

The  species  was  named  by  Lindley  after  Kaempfer,  the  first  European 
naturalist  who  visited  Japan,  under  the  erroneous  impression  that  it 
was  the  Larch  mentioned  by  him  in  the  narrative  of  his  travels,  but 
as  already  stated  under  Lai'ix  leptolepis,  the  tree  is  not  known  in 
Japan,  and  Lindley's  name  is  thence  wrongly  applied ;  that  of  its  discoverer 
would  be   more   appropriate,    as   proposed   by   Mayr.* 

Enoelbert  Kaempfer  (1651—1716)  was  a  native  of  the  principality  of  Linpe-Detmold 
in  Germany.  After  passing  through  several  schools,  he  studied  at  the  University  of 
Cracow  and  afterwards  at  Konigsburg.  From  Prussia  he  went  to  Sweden  where  he  obtained 
the  secretaryship  to  an  embassy  which  was  then  being  sent  to  Persia.  The  embassy 
arrived  at  Ispahan  in  1684,  and  returned  to  Europe  in  the  following  year ;  the  information 
which  Kaempfer  collected  during  this  mission  and  his  subsequent  travels  was  afterwards 
embodied  in  a  work  which  he  entitled  "  Amoenitates  Exoticae,"  and  published  in  1712. 
After  his  return  from  Persia  he  entered  the  service  of  the  Dutch  East  India  Company 
as  a  surgeon,  and  served  many  years  at  Batavia  in  Java,  where  he  occupied  himself  chiefly 
with  the  natural  history  of  the  island.  From  Batavia  he  went  to  Japan  with  the 
embassy  which  the  Dutch  East  India  Company  sent  annually  to  that  country*.  He 
resided  at  Nagasaki  from  September.  1690,  to  November,  1692,  and  during  the  mterv-al 
he  visited  Yeddo  (Tokio)  the  capital,  and  compiled  a  history  of  Japan  wmch  was  never 
published ;  but  a  translation  made  from  a  copy  in  the  possession  of  Sir  Hans  Sloane 
was  published  in  England  after  his  death.  Kaempfer  returned  to  Europje  in  1694,  and 
shortly  afterwards  took  the  degree  of  Doctor  of  Medicine  in  the  University  of  Leyden, 
and  subsequently  obtained  the  appointment  of  physician  to  the  Prince  of  Detmold  which 
he  retained  till  his  death. 

CEDRUS. 

Loudon,  Arb.  et  Frut.  Brit.  IV.  2402  (1838).  Bentham  and  Hooker,  Gen,  Plant.  III. 
439  (1881).  Eichler  in  Engler  and  Prantl,  Nat.  Pfl.  Fam.  74  (1887).  Masters  in  Joum. 
linn.  Soc.  XXX.  30  (1893). 

The   Cedars  have    long    been   recognised  as   being    among    the  most 
stately  of  trees  for  the  parks  and  gardens  of  Great  Britain ;  f   but  apart 
IfoinTterr^-a^riking  aspect  as  decorative  trees,  they  are   of  the  highest 
interest   on   acJ^Olint   of    their    botanical    relationship,   their   remarkable 
geographical   distribittion,  and   the    historic   and  sacred  associations    of 
the  type,  or  longest  known,  of  them.     There  are  three  easily  distinguish- 
able forms,  conventionally  recognised  as  species   but  scarcely  so  in  a 
strictly  scientific  sense,  respectively  known  as   the   Cedar  of  Lebanon, 
the  Deodar  or   Indian   Cedar,  and   the  African  or  Mount  Atlas  Cedar. 
The   typical   form   which   inhabits^-^^   slopes  of  Mount  Lebanon   and 
the  Cilician  Taurus,  has  been  known  asTPfc^^^ar  from  remote  antiquity ; 
the    existence    of    a    second    Cedar    forming^W|||^ure    forests    in    the 
north-west   Himalaya   was   not  known  to   science   tu^^^^flgg^icemwit 
of  the   nineteenth   century  ;    whilst  the  presence  of  a   thiiTI    __ 
mountains    of    Algeria    was    not    suspected    till    its   discovery^ 
occupation    of    the    country    by    the    French    in    1831.       The    JL^eSJiii 
type  was  thence  the  only  Cedar  known  to  Linnaeus  which  he,  in   cominr  ^^ 

*  Abietineen  des  Japanischeu  Reiches,  p.  99.     Kaempfer's  name  is  commemorated    bv   t} 
Scitamineoas  genus  Ksempferia  (Linnaeus).  ^     ^® 

t  In  the  New  England  States  of  North  America,  the  Cedars  do  not  grow  satisfactoril 
Cedrus  aUarUica  and  C.  Lihani  are  somewhat  more  successful  further  south,  but  C.  X>eod^^ 

thrives  only   (for  a  time,  perhaps)  in  some    of    the  southern  States  and  California" Ga.T-ri^^ 

and  Forest,  X.  600.  '  ^^aen 
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with  nine  other  species  of  the  Abietineae,  inchided  in  Piniis  in  the 
"Species  Plantarum,"  published  in  1753,*  and  for  nearly  a  century 
afterwards  generic  rank  was  denied  to  these  noble  trees.  Loudon  was, 
in  a  technical  sense,  the  first  to  recognise  their  claim  to  this  rank, 
which  lias  since  been  generally  admitted.  When  the  reproductive 
organs  alone  are  considered,  it  is  not  easy  to  find  in  the  Cedars, 
characters  that  shall  clearly  separate  them  from  Abies.  The  structure 
of  the  cones  almost  conforms  to  that  of  the  cones  of  the  Silver  Firs ; 
the  scales,  seeds  and  their  wings  coiTesponding  in  shape,  textiire  and 
arrangement ;  but  whilst  the  cones  of  the  Silver  Firs  usually  fall  off 
the  first  year,  with  the  exception  of  the  central  axis  which  remains 
some  time  longer,  the  cones  of  the  Cedars  persist  from  two  to  three 
years.  Moreover  the  staminate  flowers  in  Abies  are  axillary  and  often 
clustered  ;  in  the  Cedars  they  are  solitary  and  terminal  on  short 
arrested  branchlets  or  "  spurs,"  a  character  which  also  distinguishes  Cedars 
from  Tsuga,  Picea  and  Pinus.  In  the  arrangement  of  the  leaves  in 
pseudo-fascicles  or  tufts  on  the  "  spurs "  the  Cedars  agree  with  the 
Larches,  but  the  leaves  themselves  come  much  nearer  in  form,  texture 
and  consistency  to  those  of  the  Spruce  Firs. 

The  generic  characters  of   Cedrus  may  thence  be  formulated  thus  : — 

Staminate  flowers  terminal  on  short  arrested  branchlets,  surrounded 
at  the  base  by  numerous  small  involucral  bracts.  Anthers  very 
numerous,  sub-sessile,  spirally  crowded  around  an  erect  staminal  column ; 
anther   cells  2,  dehiscing  longitudinally. 

Ovidiferous  flowers  sub-globose,  composed  of  spirally  arranged,  closely 
imbricated  scales  with  a  small  appressed  bract  on  the  under  (dorsal)  side, 
and  bearing  two  inverted  ovules  on  the  upper  (ventral)  side  near  the  base. 

Cones  maturing  the  second  year,  ovoid,  cylindric,  obtuse,  variable  in 
.size.  Scales  closely  imbricated  and  enclosing  the  bract  which  disappears 
before*,  the  cone  ripens,  the  outer  exposed  margin  slightly  rounded 
or  almost  truncate,  contmcted  on  the  basal  side  to  a  short  cuneate 
claw,  and  persistent  for  some  time  after  the  fall  of   the    seeds. 

Seeds  angular,  with  a  hard  ligneous  testa  and  large  membraneous  wings. 

Whilst    the    relationship  of    the   Cedars   to   the   other    members    of 
the   Abietincie   can   be  distinctly  formulated,  their  relationship,  inter  se, 
is    so    close    that    character    sufficiently    definite    to    separate    them 
specifically    are    almost    wanting.        This     relationship     was     critically 
investigated   by    Sir  J.   U.   Hooker   many  years    ago,  after  making  an 
excursion    to    Mount    Lebanon    with    the    object   of    ascertaining   the 
condition   of    the   celebrated   Cedar  grove   in   the   Kedisha  valley  ;   the 
result     of     the    mission    and    the     investigation    that    followed    were 
communicated    in    a    memorable    paper    published    in    the     "  Natural 
ory  Review'*  for  January,  1862. 
iVerv'^^^^^^S^  After    describing   the    condition    of   the    Cedai*s   in    the  Kedisha  valley 
Xlie    ^      .ji   \     their    geographical    position   in   respect   to   those    on     Mount    Atlas 

hCj  ^^            ^Q  art  followed  Llnnaeiis  in  including  the  Cedar  of   Lebanon  in  Pinus,  and  also   at 

morated  ^y  yiod  Endlicher  and  Parlatore,  joining  with  it  the  Indian  and  African  fomis,  but 

^"^^                      !jy.  ^ng  them  sectionally.     By  L.  C.   Richard  the  Cedar  of  Lebanon  was  included  in 

-  sfttisf**^*^^!^  Vhich  he  was  followed  bv  Lindlev.     Bv  the  ure-Liunean  botanist,   Toumefort,    it 

b^'bttt  C' 
jaliforn^-  ^ 


IV 


.  &BX^^^^ZAar(t       yhich  he  was  followed  by  Lindley.     By  the  pre-Liunean  botanist,   Toumefort,    *., 
^\ttt  ^'  ^^rdies^         f*^  ^^    Larix,  also  by  Miller  in  the   early  editions  of  his   Dictionary,  and  later 
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and  the  north-west  Himalaya,  the  various  i)arts  of  the  three  Cedars  are 
compared,  the  bark,  wood,  leaves,  staminate  flowers,  cones,  etc.,  and  the 
conclusion  arrived  at  is  : — "  that  as  species  the  three  Cedars  cannot  he 
distinguished,  and  that  they  must  all  have  been  derived  from  one 
common  stock  ;  *  nevertheless  they  may  be  regartled  as  three  well-marked 
forms,  which  are  usually  very  distinct  but  which  often  graduate  into  one 
another." 

That      they      are      necessarily      regarded  .    as      distinct     by     the 

arboriculturist      and     landscape     gardener     will     be     evident     enough 

from    a    comparison    of    the    habit,    aspect    and    colour   of    the   foliage 

of    the    three    Cedars    as    seen    growing    in     the    parks    and    gardens 

of   Great    Britain.       As   thus  viewed   the  following  points  of   difference 

tire  ([uite  obvious: — 

In  Cedrus  Libani  the  primary  l>ranches  are  frequently  long  in 
proportion  to  height  of  trunk,  often  of  timber-like  size,  usually  horizontal, 
l)ut  sometimes  bent  downwards  by  the  weight  of  their  appendages, 
regidarly  tabuliform,  and  the  terminal  growths  more  or  less  pendulous. 
The  leaves  are  shorter  than  in  C.  Deodara  and  longer  than  in  C. 
atlantica^  and  grass-green  in  colour. 

In  Cediiis  Deodara  (up  to  forty — ^iifty  years)  the  primary  branches 
are  usually  shorter  in  proportion  to  height  of  trunk  than  in  C.  Libani 
or  C.  atlantka,  of  nearly  eijual  length  in  each  pseudo-whorl,  gradually 
shorter  upwards  and  giving  the  tree  a  more  strictly  pyramidal  outline 
than  is  ol)servable  in  the  other  two ;  the  terminal  growths  are  more 
slender,  more  elongated  with  paler  bark,  and  (piite  pendulous.  The 
leaves  are  longer  and  of  a  paler  green. 

In  Gednis  atlantica  the  primary  branches  are  horizont^d,  often  of 
luiequal  length  in  the  same  pseudo-whorl,  giving  the  tree  a  less  formal 
outline  than  in  C.  Deodara 'y  less  formally  tabuliform  than  in  C.  Libani 
and  with  the  terminal  growths  mostly  rigid.  The  leaves  are  shorter, 
glaucous,  sometimes  of  a  silvery  whiteness,  and  the  cones  are  smaller 
than  in  the  other  two. 

The  geographical   distribution  of   the  Cedars  is  remarkable;   they  are 

confined   to   three   separate   regions  in  the  great  mountain  systems  that 

cross    the    eastern   continent   between   the   28t]i   and    38th   parallels   of 

north  latitude  with  but  little  interruption  from  the   Atlantic   Ocean   to 

the  China  Sea.     The  three  species,  liere  recognised  as  such  for  practical 

convenience,  occupy   positions   nearly   equidistant,    Cedrus  Libani  (Syria 

and   Cilicia)    being   in   the   middle   with    C.   Deodara   (Afghanistan   and 

north-west    India)    and    C.    atlantica    (Algeria)    east    and    w^est    of    it 

respectively   and   separated    from    it    by   an    interval  of    1,200  to  1,400 

miles,  t      Their   habitat  is  thus  restricted  to  a  mountainous  region  with 

a   vertical   range   of   from   4,000   to  6,000  feet  elevation  for  the  middle 

*  This  view  of  the  relationship  of  tlie  three  Cedars  was  streiiffthened  V)y  the  discovery, 
some  years  after  the  publication  of  Sir  J.  D.  Hooker's  paper,  of  a  Cedar  growing  sjx^n- 
taneoiisly  in  the  island  of  Cypnis,  with  characters  well-nigh  inteimediate  between  thost^  of 
the  Lebanon  and  Mount  Atlas  fonns. 

t  The  presence  of  an  intermediate  form  between  C.  Libdiii  and  C.  cUlajUica  on  the 
island  of  Cypms  scarcely  affects  the  general  statement  in  the  text ;  the  proximity  of  the 
island  to  the  Syrian  coast  almost  brings  it  within  the  given  I'ange. 
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and    western    forms    whilst    the   Deodar   ascends   to  12,000  feet  on  the 
Hindu  Koosh. 

The  Cedars  are  of  geological  antiquity  and  it  is  interesting  to  find  that 
remote  ancestors  of  the  present  race  formerly  inhabited  Great  Britain, 
fossil  evidences  of  them  having  been  met  with  in  the  lower  Greensand 
of  Maidstone,  Shanklin  and  Folkestone.* 

Cedrus  from  Kelpoi,;  but  more  often  applied  by  the  Greeks  to  the 
pungent-leaved  species  of  Juniper  common  throughout  the  Mediterranean 
region,  as  Junipe)*us  Oxyredi-us,  than  to  the  noble  Syrian  tree,  just  as- 
Cedar  is  often  applied  at  the  present  time  to  trees  included  in  the 
Cupressineae,  as  the  Red  Cedar,  Ju7iipe)tLs  vin/iniana ;  White  Cedar, 
Cupressiis  tliyoid'es  and  Thuia  occidentalis ; ,  Canoci  Cedar,  T.  (jigantea 
and  others. 

Cedrus   atlantica. 

A  stately  tree  attaining  a  height  of  80 — 100  feet  witli  a  trunk  5  feet 
in  diameter  at  the  base.  Trunk  taj^ering,  rarely  forked  or  divided  as  in 
CefJitcs  Lihani.  Branches  horizontal  and  much  ramified,  scarcely  so 
formally  tabidifomi  as  in  the  I^banon  type.  Branchlets  distichous, 
opposite,  but  oftener  alternate  and  of  unequal  lengths,  the  terminal 
growths  usually  rigid  and  horizontal  like  the  older  parts.  Buds  globose 
conic,  about  0*25  inch  iong,  with  numerous  small  imbricated  perulsB. 
Leaves  persistent  four — five  or  more  years,  four-angled,  mucronate,  about 
0*5  inch  long,  dark  green  and  more  or  less  glaucous;  distant  and 
scattered  on  the  terminal  shoots ;  in  dense  tufts  of  forty — seventy,  the 
num})er  varying  with  the  age  of  the  arrested  branchlet  or  "  spurs "  on 
which  they  are  produced.  Staminate  flowers  and  cones  identical  in 
structure  with  those  of  C.  Lihariiy  the  latter  being  almost  invaria})ly 
smaller. 

Cedms  atlautica,  Mauetti,  Cat.  Hort.  Madoet.  Suppl.  9  (1844).  Carri^re,  Traite 
Coiiif.  ed.  II.  374.  Gordon,  Pinet.  ed.  II.  60.  Lawson,  Pinet.  Brit.  III.  217> 
t.  38,  and  figs.  WiUkomm,  For.Hl.  Fl.  ed.  II.  160.  Beissner,  Nadelholzk.  302, 
with  fig.  Masters  in  Gai*d.  Cliron.  X.  ser.  3  (1891),  p.  423,  with  fig.  ;  and  Journ. 
R.    Hort.    Soc.   XIV.    200. 

C.  Libani  var.  atlantica,  Hooker  fil  in  Nat.  Hist.   Rev.  1862. 

C.  africana,  Gordon  and  Hort. 

Pinus  atlantica,  Endlicher,  Synops.  Conif.  137. 

P.  Cedrus  var.  atlantica,   Parlatore,  D.  C.    Prodr.  XVI.  408. 

vars. — argentea  and  aurea. 

In  the  fii*st  named  the  foliage  is  highly  glaucescent,  sometimes  of  a 
silvery  whiteness,  the  glaucesceuce  fre([uently  becoming  heightened  with 
the  age  of  the  tree.  In  the  last  named  the  young  foliage  is  of  rich 
goMen  which  changes  to  the  normal  green  of  the  species  in  the  second  year. 

C.  atlantica  argentea,  Hort.      C.  atlantica  aurea,  Hort. 

The  botanical  history  of  the  Mount  Atlas  Cedar  dates  from  an 
epoch  within  the  memory  of  many  botanists  and  horticulturists  still 
livin<^,  the  first  published  mention  of  it  being  made  by  the  Italian 
botanist  Manetti,  in  a  Catalogue  of  Plants  cultivated  in  the  Imperial 
Garden    at    Modicea    or    Monza,    near     Milan,    and    issued    in   1844. 

*  J.  StarkiCjOai-dnerj^British  E()cene*Flora,*p,  11. 
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Carriere  gives  this  year  as  the  date  of  its  introduction  into  Europe, 
but  there  are  trees  in  Great  Britain  whose  age  must  apparently  be 
greater  than  the  date  of  Manetti's  catalogue  would  account  for,  and 
which  must  have  been  raised  from  seeds  previously  gathered  in 
Algeria  and  sent  to  this  country  under  the  name  of  Cedrm  Libani. 
Since  the  establishment  of  a  Forestry  Department  in  Algeria  by  the 
French  Government,  definite  information  respecting  the  habitat  and 
distribution  of  C.  atlantica  has  been  obtained,  and  it  is  now  known  to 
inhabit  the  Atlas  mountains  from  the  meridian  of  Greenwich  to 
long.  8**  E. ;  its  western  limit  has  not  yet  be^n  determined;  its 
vertical  range  is  from  4,000  to  6,000  feet  above  sea  level.  It 
does  not  spread  continuously  throughout  this  i^ange  but  occurs  at 
intervals  in  forests  that  in  places  cover  a  considerable  area  ;  this  is 
especially  the  case  on  Aures,  near  Batna;  at  Ben  Thaleb,  in  Babor 
and  Ta  Babort  where  it  is  associated  with  Abies  numidica,  all  in 
the  province  of  Constantine  ;  whilst  in  Algiers  proper  it  is  found 
on  the  Djurdjurah  range,  on  the  hills  above  Blida  and  at  Teniet- 
el-Ahd,  in   places   mixed   with   Yew  and   Juniper. 

As  u  tree  for  the  i)ark  and  landscape  in  Great  Britain,  Cedrua 
atlantica  is  luiquestionahly  the  best  of  the  tliree  Cedars  tiiken  in  all 
its  bearings,  among  which  especial  stress  shoidd  be  laid  upon  its 
hanliness,  its  ailaptalnlity  to  many  soils  and  situations,  its  rapid 
growth,  its  pymmidal  but  not  too  formal  outline,  and  lastly  its 
glaucous  foliage  which  when  heightened  to  a  silvery  whiteness,  affords 
a  picture  unsurpassed  by  any  other  coniferous  tree  in  cultivation 
whether  standing  alone  or  in  cimtrast  with  the  greenery  of  other  trees. 
Remarkable  instjinces  of  tliis  pictures(pie  effect  may  be  seen  at  Ristnor 
Castle  and  Madresfield  Court.  Tlie  trees  at  the  first-named  plaa^ 
were  raised  from  seeds  gathered  by  the  late  Earl  Somei^  at  Teniet- 
td-Ahd,  and  it  is  a  curious  fact  that  all,  or  nearly  all,  the  trees 
raised  from  these  seeds  are  of  the  aryentea  variety,  and  being  in 
considerable  numbei*s  and  distributed  genemlly  over  the  grounds  they  fomi 
a  marked  feature  of  the  place  ;  the  wliiteness  of  tlie  trees  seems  to  Ix? 
intensified  with  age,  so  that  many  of  them  are,  at  the  present  time, 
.of  striking  lieauty.  At  Matlresfiehl  Court,  the  seat  of  Earl  Be^iucliamp, 
an  avenue  has  been  formed  of  Cethnis  atlantica  at  a  right  angle  to 
another  avenue  of  Abies  nohilis,  of  which  an  illustration  is  given  under 
that  species.  All  the  tribes  in  the  Cedar  avenue  have  higlily  glaucous 
fohage  and  have  grown  with  considerable  uniformity  as  to  lieight  of 
trunk  and  length  of  branches.  The  vistii  formed  by  them  compares 
favourably  with  the  sombre  gloom  of  an  avenue  of  old  Cedars  of  I^banon.* 

The  timber  of  the  Blount  Atlas  Cedar  almost  equals  in  quality  juid 
value    that   of    its     Himalayan    congener,   and   is    consequently    much   in 

*  Among  the  finest  s[)ecinieDS  of  Cedrus  atlantica  in  Gi-eat  Britain  are  those  at  High 
Elms,  Beckenham  ;  The  Royal  Gardens,  Kew  ;  Hardwicke  House,  Bury  St.  Edmunds  ; 
Mulgrave  Castle,  Yorkshire  ;  Orton  Hall.  Peterborough  ;  Penrhyn  Castle,  Bangor  ;  Bretby 
Park,  Derbyshire  ;  Adlmrst  St.  Mary,  Peterstield.  In  Scotland  at  Whittinghame,  East 
Lothian  ;  Cultoquliey,  Murthly  Castle,  and  Scone  Palace  in  Perthshire.  In  Ireland  at 
Fota  Island,  Cork  ;  Carton,  Co.  Kildare  ;  Charleville  and  Poweracourt,  Co.  Wicklow ; 
Hauiwood,   Co.  Meath  ;  Curraghmore,  Co.  Waterford ;  Baron's  Court,  Co.  Tyrone. 
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request  in  Algeria  and  adjacent  countries.  The  heart-wood  is  used  for 
milway  ties  which  last  from  eight  to  ten  years  ;  it  has  also  been 
used  with  good  results  for  street  paving  ;  the  outer  portion  is 
prepared  for  carpentry  and  especially  for  cabinet  making  and  decorative 
purposes  on   account   of  its  beautiful   veining.* 

Oedrus   Deodara. 

A  lofty  robust  tree  200 — 250  feet  high,  the  girth  of  the  tiiink 
near  the  base  15 — 20  feet,  very  gradually  diminishing  upwards,  at 
80  feet  being  about  one-third  less  than  at  the  base.  Bark  of  old 
trees  1 — 1'5  inch  thick,  dark  grey,  often  tinged  with  brown  or  purple 
and  fissured  by  longitudinal  dark  furrows  and  short  transverse  cracks 
into  long  irregular  plates,  f  Branches  mostly  horizontal,  the  lower  ones 
often  depressed  by  the  \veight  of  their  appendages.  Brancldets 
distichous,  opposite  or  alternate,  decurved  or  sub-pendulous  at  the  distal 
end,  the  axial  terminal  shoots  quite  pendulous  in  young  and  vigorous- 
growing  trees,  and  covered  with  whitish  broAvn  bark.  Leaves  persistent 
three — four  years,  fascicled  on  short  "  spurs,"  each  tuft  consisting  of 
thirty — sixty  leaves;  on  the  terminal  shoots  solitary  and  scattered, 
0*75 — 1  inch  long,  sub-triquetral  or  obscurely  four-angled,  light  green, 
becoming  much  darker  with  age.  8taminate  flowers  as  in  CedrUrS 
Lihani.  Cones  sessile  or  sub-sessile,  erect,  ovoid  or  ovoid-cylindric, 
3 — 5  inches  long  and  2 — 3  inches  in  diameter ;  scales  flabellately 
triangular,  2 — 2*5  inches  broad,  with  the  outer  edge  rounded.  Seed 
wmgs   triangidar   with    rounded   sides. 

Cednis  Deodara,  Loudon,  Arb.  et  Frut.  Brit.  IV.  2428,  with  figs.  (1838).  Forbes, 
Pinet.  Wobum,  149,  tt  48,  49.  Link  in  Linnaea,  XV.  538.  Carri^re,  Traite  Conif. 
ed.  II.  367.  Brandis,  Forest  Fl.  N.W.  India,  516.  Goi-don,  Pinet.  ed.  II.  61. 
Lawson,  Pinet.  Brit.  Ill  225,  tt.  39  —  43,  with  figs.  Aitchison  in  Journ.  Linn.  Soc 
XVIII.  98.  Beissner,  Nadelholzk.  305,  with  fig.  Masters  in  Journ.  R.  Hort.  Soc. 
XIV.  200. 

C.  Libani  var.  Deodara,  Hooker  fil,  Fl.  Brit.  Ind.  V.  653. 

Pinus  Deodara,  Lambert,  Genus  Pmus,  II.  t.  3.     Eudlicher,  Synops.  Conif.  135. 
Parlatore,  D.  C.  Prodr.  XVI.  408. 

Eng  Deodar,  Indian  Cedar.     Fr.  Cedre  de  I'Himalaya.     Germ.  Himalaya   Ceder. 
Ital.  Cedro  indiano. 

Since  its  introduction,  varieties  of  the  Deodar  have  originated  in 
British  and  Continental  nurseries,  which  have  been  named  respectively : — 
argentea,  in  wliich  the  glaucescence  of  the  foliage  is  heightened  to 
almost  silvery  whiteness;  aurea,  the  young  foliage  of  a  decided  yellow 
tint  which  changes  with  age  to  the  normal  green  of  the  species ; 
Crassifolia,  the  leaves  thicker  and  shorter;  robusta,  the  branches  and 
their  appendages  larger  and  stouter;  verticillata  glauca,  the  leaves  of 
the  young  shoots  whorled  instead  of  scattered  and  quite  glaucous; 
viridiS,    the  foliage   of    a   deeper   green   than   in    the   ordinary   type. 

The  Deodai'  Cedar  is  distributed  over  a  limited  area  in  north-west 

India.        It    forms    forests    on    the    mountains    of    Afghanistan,   north 

Baluchistan,  and   the  north-west   Himalaya,  where   its   eastern   limit  is 

below  the  Niti   Pass   on   the   Dauli   river.      Its  vertical   range  is  from 

6,000  to  10,000  feet,  descending  in  some  places  to  3,500  feet  and  ascending 

*  Journal  of  the  Society  of  Arts,  September,  1895. 
t  Brandis,  Forest  Flora  of  North-west  India,  p.   185. 
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Oetlnis   LhO'lai-a  thirty-five  to  forty  years  old  in   Sreat  Britain. 
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in  others  to  12,000  feet.  It  also  forms  forests  in  the  basin  of  the 
main  tributaries  of  the  Indus ;  in  these  forests  it  covers  large  areas 
either  unmixed  or  associated  with  Piniin  cxcelsa  and  Fkca  Sniithiana] 
less   commonly   with   Ahies    Wehhiana   and   with   Oaks. 

Ill  their  native  forests  young  Deodars  hear  a  good  deal  of  .shade  ; 
the  terminal  shoots  like  the  extremities  of  the  branches  are  soft  and 
drooping,  but  will  pierce  with  great  vigour  through  thickets  of  other 
trees,  and  it  is  not  a  rare  occurrence  to  see  the  proportion  of  Deodars 
in  an  Oak  forest  increase  by  self-sown  seedlings  which  come  up  under 
the  shelter  of  the  Oaks  and  make  their  way  through  its  fohage. 
"VVlien  isolated,  young  trees  are  bninched  to  the  ground,  and  have  the 
pyramidal  outline  as  seen  in  Great  Britain ;  old  isolated  trees  liave 
flat  tabular  tops  in  a  very  marked  manner,  and  attain  large  girths. 
The  data  available  show  clearly  that  the  rate  of  growth  of  the  Deodar 
is  much  influenced  by  the  greater  or  less  moisture  of  the  climate : — 
thus,  in  the  forest  at  the  head  waters  of  the  Bhagirati  river  in  a  dry 
climate,  the  tree  requires  upwards  of  two  hundred  years  to  attain  a 
girth  of  six  feet,  whereas  in  the  Jaunsar  forest  on  the  outer  lulls  with 
a  heavy  rainfall,  seventy  years  suffice  to  attain  this  size.  As  compared 
with  other  Abietineae  the  Deodar  has  a  great  power  of  reproduction, 
and  its  branches  often  show  a  tendency  to  form  straight  leading 
shoots.  In  many  places  the  trees  near  villages  arc  lopped  of  their 
branches  to  a  considerable  height ;  the  naked  stems  reclotlie  themselves 
with  side  branches  in  a  short  time.  Trees  are  often  found  with  the 
main  trunk,  instead  of  growing  Up  straight,  divided  into  numerous 
branches,  each  forming  a  separate  leader ;  this  division  sometimes  talvos 
place  near  the  ground^  sometimes  at  a  height  of  ten  fc^et  or  more ; 
these  leaders  form  well-shaped  tops,  so  that  at  a  distance  the  forest 
has  a  deceptive  appearance ;  the  trees  appear  tall  and  well-fonncd,  but 
on  approach  they  are  found  to  be  worthless  for  timber.  The  heart- 
wood  is  light  brown,  fragrant,  compact,  even-grained,  does  not  readily 
warp  or  split,  and  is  exceedingly  durable,  so  much  so  that  in  the 
climate  of  Cashmir  and  tlie  Punjab  it  is  almost  imperishable  by  the 
ordinary  agents   of   Nature   except   Are.* 

The  Deodar  Cedar  was  introduced  into  Great  Britain  in  1831 
by  the  Hon.  W.  Leslie  Melville;  one  of  the  first  seedlings  raised  was 
planted  in  the  garden  of  the  Horticultural  Society  of  London  at 
Chiswick.  For  some  time  afterwards  it  was  quite  scarce,  young  plants 
in  the  London  nurseries  being  sold  at  two  guineas  each.  In  1841,  the 
authorities  at  the  head  of  the  Board  of  Works  fearing  an  insufficient 
supply  of  oak- timber  in  future-  years  for  the  purposes  of  the  Navy,  and 
believing  that  the  Deodar  was  as  hardy,  strong  and  durable  as  the  Oak 
with  the  advantage  of  gi^owing  much  more  rapidly,  obtained  from  the 
Directors  of  the  East  India  Company  a  large  supply  of  seeds  which 
were  distributed  among  the  Royal  Forests  and  the  principal  nurseries  of 
Great  Britain.  This  supply  was  supplemented  a  few  years  afterwards  by 
a  still  larger  one  from  the  Company's  experimental  garden  at  Saliarunpore, 

*  Braiidis.  Forest  Flora  of  North-west  India,  pp.  519 — 521.     Some  remarkable  instances  of 
the  durability  of  Deodar  timber  are  given  in  page  88. 
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from   whence    seeds   were   sent    gratuitously   to   every   one   who   would 
pay   the   cost   of   the   carriage. 

This  abundant  and  cheap  supply  of  seed  resulted  in  Deodar  seedlings 
becoming  for  a  time  as  plentiful  as  Larch  and  Scots  Fir,  and  high 
expectations  were  formed  respect iug  their  ultimate  value  as  timber  ti-ecs. 
In  less  than  twenty  years  afterwards  the  faith  in  the  qualities  of  the 
Deodar  as  a  tree  for  economic  planting  in  Great  Britain  liegan  to  lie 
challenged  by  experienced  foresters,  but  their  warning  was  disregarded 
for  a  time.  Another  twenty  years'  exi)erience  of  it,  however,  fully 
justified  the  warning,  and  proved  without  need  of  further  trial  the 
unsuitableness  of  the  tree  for  British  forestrv.  However  flourishing  the 
young  plants  appear  for  a  time,  an  enormous  proportion  of  them  perish 
before  they  reach  even  a  fractional  part  of  the  age  and  size  attained 
by  their  gigantic  progenitor  in  their  native  forests.  Nor  is  tins 
surprising :  the  Deodars  in  Great  Britain  are  placed  mider  climatic 
conditions  very  different  from  those  under  which  their  progenitors  live 
for  centuries,  high  up  on  the  slopes  of  the  Himalaya,  where  for  nearly 
half  of  the  year  they  are  enveloped  in  snow,  and  where  from  the 
middle  of  March  to  the  middle  of  June  there  is  considerable  drvness 
in  most  of  the  localities  covered  by  Deodar  forests ;  and  from  the 
middle  of  June  to  the  end  of  September  there  is  a  cloudy  atmospheric 
and  almost  continual  min.  These  variations  in  the  season  recur  with 
tolerable  constancv  year  after  vear  :  whereas  in  Great  Britain  in  no 
two  consecutive  years  are  the  seasons  precisely  alike  ;  often  they  are 
very  diflerent. 

Xevertheless  the  Deodar  should  not  be  disparaged  as  an  ornamental 
tree  for  the  park  and  lawn,  especially  in  those  localities  where  good 
specimens  are  to  be  seen  retaining  a  healthy  aspect,  or  at  least 
showing  no  signs  of  decay,  of  which  many  such  are  growing  in 
various  parts  of  England,  in  Wales,  and  in  Ireland  generally.  Even 
in  the  colder  climate  of  Scotland,  Dunn's  Census  in  the  Conifer 
Conference  Eeport  of  the  Royal  Horticultural  Society  shows  that, 
although  of  slower  growth,  the  Deodar  thrives  more  or  less  satisfactorily 
in  many  places,  especially  in  the  more  humid  climate  of  Perthshire 
and  the  south-western  counties.  To  secure  good  park  and  lawn 
specimens,  spots  sheltered  from  the  east  and  north-east  winds  should 
be  selected,  and  ample  space  should  be  allowed  for  the  expansion 
of  the  lowermost  branches ;  these  in  some  of  the  oldest  trees  in 
England  have  attained  a  length  of  25  to  30  feet,  but  are  usually 
less  in  fa«t-growing  trees.  The  rate  of  growth  of  the  leader  shoot  in 
Great   Britain   ranges   in   different   localities  from  12  to  21  inches. 

There  is  a  l3eautiful  avenue  of  Deodars  in  the  grounds  of 
Lord  Poltimore,  near  Exeter,  which  was  planted  in  1851  or  1852  ; 
this  avenue  is  180  yards  in  length,  and  consists  of  twfenty  trees  on  each. 
side,  their  average  height  being  at  the  present  time  (1900)  nearly 
70  feet.  There  is  another  line  avenue  of  somewhat  greater  ext<?nt  at 
Killerton,  the  seat  of  Sir  C.  T.  Dyke-Acland,  of  which  the  variability 
in   habit   of    some   of    the    trees    composing   it    is   a   remarkable    feature. 
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At  Charleville  in  Co.  Wicklow,  the  residence  of  Viscount  Monck,  is  a 
fine  avenue  of  Deodars  called  the  "Cedar  Walk,"  planted  in  1851  to 
commemorate  the  gi'eat  International  Exhibition  held  in  London  in 
that  year  ;  the  avenue  is  328  yards  in  length  ;  the  trees  average 
about  60  feet  in  height  and  are  in  faultless  condition.*  The  specific 
name,  Deodara  or  Devadara,  is  a  native  word  indicative  of  the  connection 
of  the  tree  with  sacred  objects  and  worship  ;  it  is  said  to  be  derived 
from  two  Sanscrit  words,  (leva  (a   deity)  and  dai'va  or  dai'u  (wood). 

Gedrus   Libani. 

A  majestic  tree  50 — 80  or  more  feet  high,  of  variable  habit  accoRling 
to  situation  and  environment  but  always  with  spreading  tabuliform 
branches  from  which  it  receives  the  peculiar  aspect  that  distinguishes  it 
from  every  other  tree.  When  standing  alone  the  principal  branches, 
frec^uently  attain  a  gi'eat  length,  and  the  tree  has  a  broadly  pyramidal 
outline  with  a  rounded  or  flattened  top,  the  diameter  of  the  spread  of 
branches  sometimes  exceeding  the  height  of  the  tree ;  when  surrounded 
by  or  in  contact  with  other  trees,  the  trunk  usually  ascends  higher  and 
the  length  of  the  branches  is  much  contracted.  In  very  many  of  the 
largest  trees  in  Great  Britain,  the  trunk  is  not  only  forked  at  a  short, 
distance  from  the  ground  but  often  divides  into  several  ascending  stems. 
Bark  of  trunk  thick,  rough,  and  deeply  and  irregularly  fissured  into  larger 
or  smaller  plates.  Branches  in  pseudo- whorls  or  tiers  often  unequally 
developed,  the  largest  of  timber-like  size,  spreading  horizontally,  the- 
lowermost  decumbent  and  frequently  sweeping  the  gi'ound ;  the  ramification, 
mostly  confined  to  the  distal  end,  lateral  and  in  the  same  plane.. 
Branchlets  opposite  or  alternate,  covered  with  light  brown  smooth  bark 
that  peels  off  in  thin  scales.  Buds  sub-cylindric,  obtuse,  about  0*25  inch 
long  with  ten — twelve  broadly  ovate  pale  brown  perulse.  Leaves 
persistent  three — five  years,  acicular,  obscurely  four-angled,  spine-tipped, 
0*75 — 1'25  inch  long,  dark  lustrous  green,  produced  on  short  arrested 
branchlets  usually  erect  on  the  axial  growths,  close-set  and  spirally- 
arranged  around  them  in  tufts  of  thirty — fifty,  but  often  many  more  on 
strong  healthy  trees ;  on  the  terminal  growths  scattered  and  inserted  oa 
small  cortical  outgrowths  (pulvini).  Staminate  flowers  terminal  on 
arrested  branchlets  five — seven  years  old,  cylindric,  1 — 1*75  inch  long, 
surrounded  at  the  base  by  ovate-lanceolate  bracts  in  two  series  ;  stamens- 
numerous,  spirally  crowded  around  the  central  axis,  yellowish  brown. 
Ovidiferous  flowers  terminal,  broadly  ovoid,  purplish  before  pollination- 
Cones  erect,  mature  at  the  end  of  the  second  season,  ovoid-cylindric  or 
sul>cylindric,  variable  in  size,  3 — 4*5  inches  long  and  1'75 — 2*5  inches  in 
diameter  at  the  broadest  part ;.  scales  sub-quadrate,  closely  imbricated  and 
attached  to  the  axis  by  a  short  cuneate  claw.  Seeds  angular  with  a 
cuneate   oblong  membraneous  wing. 

*  Good  specimens  of  the  Deodar  over  50  feet  high  are  (or  were  till  quite  recently)  growing 
at  Howick  Hall,  Northumberland ;  Armathwate  Hall,  Cumberland ;  Revesby  Abbey, 
Lincolnshire  ;  Thoresby  Park.  Notts  ;  Hewell  Grange,  Worcestershire ;  Penrhyn  Castle, 
Bangor;  Linton  Park,  Maidstone;  Carclew,  Cornwall;  Bicton,  Devonshire;  Tortworth  Court 
and  Hi^hnam  Court,  Gloucestershire  ;  Eastnor  Castle,  Ledbury.  In  Scotland  at  Abercaimy, 
Dunkeld,  Dupplin  Castle,  Murthly  Castle  and  Rossie  Priory  in  Perthshire.  In  Ireland  at  Fota. 
Island,  Cork  ;  Courto\^qi,  Wexford,  Woodstock,  Kilkenny,  Hamwood,  Co.  Meath ;  and. 
Castle wellan,  Co.  Down. 
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Cedras  Libani,  Loudon,  Arb.  et  Frut.  Brit.  IV.  2402,  with  figs.  (1838). 
Hooker  fil  in  Nat.  Hist.  Rev.  (1862),  p.  1.  Cani^re,  Traits  Conif.  ed.  II.  370. 
Gordon,  Pinet.  ed.  II.  65.  Willkonim,  Forstl.  Fl.  ed.  II.  159.  Lawson,  Pinet. 
Brit.  III.  tt.  42,  44,  45,  and  figs.  Boissier,  Fl.  orient.  V.  699.  Beissner, 
Nadelholzk.  297,  with  figs.     Mastera  in  .Tourn.  R,  Hort.  Soc.  XIV,  201. 

Pinus  Cedrus,  Linnseiis,  Sp.  Plant.  II.  1001  (1753).  Lambert,  Genus  Pinus,  I. 
t.  38.     Endlicher,  Synops.  Conif.  136.     Parlatore,  D.  C.  Prodr.  XVI.  407. 

Larix  Cedrus,  Salisbury  in  Trans.  Linn.  Soc.  VIII.  314  (1807). 

Abies  Cedrus,  L.  C.  Richard,  M^m.  sur  les  Conif.  62  (1826). 

Eng.  Cedar  of  Lebanon.  Fr.  Cedre  du  Liban.  Germ.  Libanon  Ceder.  Ital.  II 
Cedro  del  Liban  o. 

var.  — brevif olia. 

A  geographical  form  with  shorter  leaves  and  smaller  cones,  discovered 
in  1879  growing  on  Mount  Troodas  near  Khrysokus  in  the  island  of 
Cyprus,  where  it  is  found  only  in  one  secluded  spot,  and  the  trees  are 
relatively  few  in  number. 

C.  Libani  brevifolia,  Hooker  fil  in  Jouni.  Linn.  Sor.  XVII.  517.  Beissner, 
Nadelholzk.  300,  with  fig. 

var. — glauca  (syn.  anieiitea). 

Differs  from  the  common  form  only  in  its  gkucous  foliage  wliich  is 
sometimes  heightened  to  a  silvery  whiteness.  The  glaucescence  is  rarely 
if  ever  observed  in  young  trees,  but  it  occurs  in  old  trees  both  wild 
(Mount  Taurus)  and  cultivated. 

C.  (Pinus)  Libani  glauca,  Parlatore,  D.  C.  Prodr.  XVI.  408.  C.  Libani 
argentea,  Kent  in  Veitoh's  Manual,  ed.  I.  137. 

Varieties  that  have  originated  under  cultivation  have  been  named 
decidtia,*  demidcda^  nana,  peiuiida,  stricfa,  viridiSy  but  it  is  uncertain 
whether  any  of  them  are  to  be  met  with  in  British  gardens. 

The  specific  name  Libani  refers  to  the  ancient  mountain  with   which 

the   tree   lias   l)een   associated   from   remote   antiquity  and  especially  in 

the   Sacred   Writings ;    the    Cedars    on    Mount    Lebanon    have    thence 

acquired    a    separate    and    special    interest    throughout    the    Christian 

World.     They  were,  for  several  centuries,  believed   to   be  confined  to  a 

small    grove    in    the    Kedisha    valley   at   6,000    feet    elevation,    about 

fifteen    miles    from    the    Syrian   port   of    Beyroot  (BeirQt)  and  not   far 

from   the   high   road  to  Baalbek  (Heliopolis).       That  this  valley  should 

have    been    for    so    long    a    time    the    only  locality    on    the    ancient 

Lebanon    the   Cedars    were    known    to    inhabit,   will    not  be   surprising 

when   the   circumstances   of    time   and    place    are    considered  ;    it   was 

the  nearest  accessible  spot,  and  there  was  nothing  to  tempt,  but  much 

to   deter   travellers    from    diverging  from   the  common    route.       Since 

the   era  of    the   Keformation   the  -  Cedars   of    the  Kedisha  valley   liave 

been   visited  from   time  to   time   by   travellers    from    western    Europe, 

many    of    whom    have    left    some    account    of    the    trees    they    found 

*  Known  only  from  a  single  tree  in  France  observed  many  years  ago  by  the  late 
M.  Carriere.  A  similar  instance  of  Cedrus  aUaniica  growing  near  ChicHcster  was  recentlv 
brought  under  the  notice  of  the  author  by  Captain  Norman,  R.N.,  of  Berwick-on-TweeJ. 
These  deciduous  forms,  although  abnormal  states,  8ho>v  unmistakably  the  close  athnitv  of 
the  Cedars  and  Larclies. 


J 


One  of  the  largest  of  the  Cedars  on  Mount  Lebanon. 
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standing   at   the   time    of    their  visit.       These    accounts    agree    as    to 

their  majestic    proportion    and    venerable   aspect  ;    they  also  show  that 

the    number   of   trees    in   the    grove    has    been    gradually   diminishing 

since   they  were   observed   by  the  first  visitors  in  the  fifteenth  century, 

till   those   remaining   can    be  easily  counted   and   their  position  mapped 

down  ;    and  moreover,  that   no   young   trees   or   seedlings   of   a    second 

year's  growth   are   to    be   found,  hence  leading    to    the   conclusion    that 

the    Cedars    in    the    grove    will    continue    to    diminish   till   the   grove 

itself   becomes   extinct.     However   interesting   the   reports  of    travellers 

to    Mount    Lebanon    may   have    been   in   their   day,  it   was    long    felt 

that   a   scientific    investigation    alone    could    satisfy    the    verj'    natural 

desire    to    know    the    actual    state   of    tlie    trees   forming    the    grove. 

This  investigation  was  undertaken  by  Sir  J.  D.  Hooker  in  the  autumn 

of  1860,  and  the  results  were  published  in  the  Natural  History  Review 

for    1862  ;    the   report   may    still    be    read   with    almost    undiminished 

interest. 

At   the   date   of    Sir   Joseph    Hooker's   visit   to   the   Kedisha    valley, 

at    least    one    other    locality   on   Mount   Lebanon   was    known    to    be 

inhabited    by    the    Cedar,    and     since    that    time     others    have    been 

discovered  ;    and    although    our    information    may    still    be    imperfect, 

the    Cedars    are   now   known   to    occur   in   great    numbers    on    Mount 

Lebanon,  chiefly  on   the   western   slopes   between  latitudes   33°  30'  and 

S4P   30-    N".,    not    forming    a    continuous    forest,    but    in    stretches  or 

groves,  some  of  them   comprising   several   thousands   of   trees.      Besides 

these,   there    are    vast    forests   of    Cedars    covering    the   higher  slopes 

of  Mounts   Taurus   and   Anti-Taurus   in   Cilicia,  with   a  vertical    range 

of  from   3,000  to   6,000  feet   elevation,   intermixed   at   the   lower    limit 

with  Abies  cilicia. 

On  the  Cilician  Taunia  the  Cedar  occupies  the.  higher  slopes  ■  where 
the  snow  lies  several  feet  deep  for  nearly  five  months  of  the  year. 
Here  it  forms  forests  of  impressive  grandeur  whose  stillness  is  only 
occasionally  interrupted  by  the  cry  of  the  yellow-beaked  alpine  crow,  or 
by  the  crash  of  a  boulder  set  in  motion  from  the  rocks  above  by  the 
bound  of  the  wild  goat.  In  the  valleys  may  occasionally  be  seen  the 
variety  glauca,  its  foliage  in  places  heightened  to  a  silvery  whitene^ss. 
The  wood  of  the  Cedar  is  highly  valued  in  this  region  ;  it  is  strong, 
and  does  not  warp  when  exix)sed  to  the  weather ;  it  is  also  very  fragrant 
and  free  from  the  attiicks  of  insects  ;  it  is  used  for  the  interior 
woodwork  of  the  Greek  churches  and  places  of  woi-ship,  and  for  the 
best  kinds  of  household  furniture.* 

Perhaps  no  tree  in  the  British    Pinetum  is  looked  upon  with  greater 

interest     than    the     Cedar    of     Lebanon.        Its     majestic    aspect,     the 

enormous    dimensions    it    attains    under    favourable    circumstances,   the 

great    age    it    is    supposed    to    reach,   and   especially    its    sacred    and 

•  Walter  Siehe  in  Gartenflora,  1897,  p.  205. 
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historic   associations,  have   all   combined   to   attract    towards   it   a   kind 

of  rejjjard   that   is   not   felt   for   any   otlier   coniferous   tree.       As  a  tree 

for  the  landscape    and    park,   the   Cedar   of   Lebanon   may   be    said   to 

be  almost  indispensable,  for  it  imparts   a   feature  so  peculiarly  its  own 

that    not    even    its    near    congeners,   the   Himalayan   and   the   Mount 

Atlas    Cedars,   sliould   be   substituted   for   it.       It    is    perfectly   hardy ; 

it    has    passed    through     the    severest    winters    on    record    unscathed, 

except   a   very   few   trees   that   were   unfavourably   located  ;    it   thrives 

in   many  kinds   of  soils,  even   in   dry   sandy  ground   usually  considered 

poor ;      it     is     almost      indifierent     to     situation     and     environment  ; 

proximity   to   water   does    not    seem    to    affect   it   where   the    drainage 

is    free,   as   the   roots   do   not   penetrate   deep   into   the   soil   but   range 

over  a  large  area  near  the  surface. 

If  exposed  to  high  winds  the  great  bulk  often  attained  by  the 
Cedar  of  Lebanon  offers  a  resistance  to  their  force  greater  than  the  root- 
liold  of  the  tree  can  withstand,  and  many  large  and  nol)le  specimens 
have  been  overthrown  and  consequently  destroyed  by  more  than  usually 
violent  gales.*  When  the  period  of  decadence  has  set  in,  accidents 
by  wind  become  frequent,  occurring  even  in  places  not  more  than 
ordinarily  exposed  ;  many  Cedars,  famous  in  their  time,  have  disappeared 
from  this  cause,  t  Large  trees  with  long  spreading  branches  occasionally 
suffer  breakage  by  heavy  falls  of  snow.  In  the  drier  climate  of 
England,  except  the  counties  of  I)e,von  and  Cornwall,  the  branches 
generally  increase  in  length  at  almost  the  same  rate  as  the  tnuik 
gains  in  height  ;  but  in  the  more  humitl  climate  of  Ireland,  J  Wales, 
imrts  of  Scotlaml,  Devon  and  Cornwall ;  and  also  in  places  where  the 
trees  have  been  planted  in  groups,  or  in  close  proximity  to  each 
other,  or  to  other  trees,  the  leader  usually  ascends  faster  than  the 
T)ranches  increase  in  length  ;  tlie  trees  have  then  the  elongated 
pyramidal  outlines  of  the  lieodar  and  Moinit  Atlas  Cedars.  §  Under  most 
circumstances  the  rate  of  growth  of  the  Cedar  of  Lebanon  in  Great 
Britain  compared  with  that  of  the  Abietineas  generally  may  be 
considered  slow.  The  increase  in  height  during  the  first  fifty  years 
scarcely  exceeds  a  foot  annually  taking  one  year  with  another,  and 
this  rate  of  growth  diminishes  with  the  increase  of  age  till  the  leader 
or    leaders — for   plurality,   or  at   lea^st   more   than  one,   is  the  nile  rather 

*  Several  grand  specimens  at  Orton  Hall,  near  Peterborough,  were  overthrown  by  a 
disastrous  gale  which  occurred  on  March  24th,  1895.  On  March  3rd,  1897,  eleven  fine 
Cedars,  some  of  them  almost  equal  in  size  to  that  figured,  were  uprooted  in  Goodwood 
Park  by  a  fierce  gale  which  for  several  hours  swept  along  the  south  coast  as  far  as  Cornwall, 
And  which  overturned  many  others  standing  in  proximity  to  the  sea  in  Hants,  Dorset  and 
Devon. 

t  The  great  Cedar  at  Hendon,  one  of  the  first  that  was  planted  in  this  country,  was 
blown  down  in  1779  ;    its  height  was  70  feet,  and  the  diameter  of  umbrage  100  feet. 

X  At  Carton  in  Co.  Kildare,  the  seat  of  the  Duke  of  Leinster,  are  some  of  the  finest 
Cedars  in  Ireland :  most  of  them  have  straight  undivided  trunks,  and  the  tallest  exceed 
70  feet  in  height.      These  Cedars  are  a  conspicuous  feature  of  the  domain. 

§  There  is  an  imposing  group  of  Cedars  at  Strathfieldsaye,  in  North  Hants,  'Hwelve 
in  number,  the  largest  of  which  towers  to  a  height  of  120  feet ;  their  tall  cj^lindrical 
stems  are  denuded  of  branches  to  a  height  of  about  70  feet,  and  present  more  the 
appearance  of  well-grown  Larch  stems  than  that  of  ordinary  Cedars.  -  Gardeners'  Chronicle, 
XIX.  ser.  3  (1896),  p.  8. 
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than   the   exception — cease   to   ascend   and  the   tree  then  becomes  flat   or 
rounded  at  the  top. 

Many   are  the  renowned  Cedars   in   Great   Britain   placed  on   record 

in  works  on   Arboriculture   and   in   the   horticultural   press,  and   many 

are  the   incidents  in   relation   to   their   history  that   have  been  noted.* 

So   interesting    a    record    is,    without    doubt,   worthy    of    reproduction, 

but  even    the    briefest   recapitulation  would    occupy   more   space    than 

can  be   well   spared ;    special   notice   in    this    place   must   therefore   be 

restricted    to    two    trees   which    stand    forth    prominently    among    the 

existing  noble  specimens   of   the   Cedar   of   Lebanon ;    viz.,  the   Enfield 

Cedar  and   the   subject   of  the   illustration. 

The  Enfield  Cedar  is  one  of  the  oldest,  if  not  the  oldest  in  England ; 
it  was  planted  by  Dr.  Uvedale,  Master  of  the  Enfield  Grammar  School, 
some  time  between  1662  and  1670.  This  venerable  tree  stands  on 
the  soutli  side  of  the  old  Elizabethan  palace,  and  is  somewhat  over 
50  feet  high ;  the  trunk  is  undivided,  24  feet  in  girth  near  the  base, 
and  free  of  branches  to  about  fifteen  feet  of  the  height  ;  the 
principal  branches  are  most  developed  on  the  south  side,  and  have  a 
spread  of  30  to  35  foet ;  on  the  opposite  side  the  tree  has  suflFered 
breakage  from  noi-th-east  winds  and  snow.  The  yearly  increasing  volume, 
of  smoke  consequent  on  the  rapid  spread  of  London  northwards,  and 
which  is  so  deleterious  to  coniferous  trees,  is  doing  its  work  slowly 
but  surely,  so  that  the  fate  of  this  old  Cedar  will  not  remain  long 
in  suspense.!  It  is  the  parent  of  the  fine  Cedars  at  Bayfordburv, 
near   Hertfortl. 

The  Great  Cedar  at  Goodwood  is  one  of  a  large  number  dispersed 
through  the  park  and  giounds  that  were  planted  for  the  Duke  of 
Richmond  under  the  direction  of  Peter  Collinson ;  J  it  stands  in  a 
level  glade  of  the  park  on  the  south-east  side  of  the  mansion.  As 
seen  from  a  distance  the  outline  presented  by  the  tree  is  more  than 
usually  regular  for  a  Cedar  of  Lebanon,  but  its  immense  size  is  not 
fully  apparent  till  the  tree  is  closely  approached,  when  it  is  seen  that 
the  massive  bole,  which  is  over  25  feet  in  girth,  is  entire  only  to 
about  six  feet  from  the  ground,  when  it  divides  into  ten  stems  wliich 
have  grown  straight  upwards  to  a  height  of  nearly  90  feet,  and 
from  which  have  spnuig  the  horizontal  branches  that  gradually  diminish 
in  length  from  below  upwards ;  the  twelve  lowennost  of  these  have 
originated  from  their  base  at  the  top  of  the  undi\ided  tnmk,  the 
three  largest  spread  in  difierent  directicms  at  an  angle  of  about  120" 
between  e^cli  two,  and  measure  respectively  69,  66  and  62  feet 
in   length;    the   diameter  of  umbrage  is  therefore   over   130   feet.  § 

The   date   of  the  introduction   of   the  Cedar   of   Lebanon   into   Great 

Britain    cannot    be     fixed    with    certainty ;     it    is     not    mentioned    in 

Evelyn's   "  Silva,"   published   in    1664,   but    there   is   evidence    to   show 

*  Loudon,  Arboretum  et  Fniticetum  Britannicuni,  Vol.  IV. ;  Lawson's  Pinetum  Britannicum, 
Vol.  III.  ;  Hunter's  Woods,  Forests  and  Estates  of  Perthshire  ;  The  Transactions  of  the 
Royal  Scottish  Arborieultural  Society  ;   The  Gai-deners'  Chronicle  passim,  etc.  etc. 

t  And  such,  we  fear,  must  be  said  of  the  fine  old  Cedars  in  the  Royal  Gaixiens  at  Kew,  at  Syou 
House,  Cliiswick,  Gunnerabury  Park  and  other  places  in  the  vicinity  of  the  metrojioHa/ 

X  Loudon,  Arboretum  et  Fiilticetum  Britannicuni,  IV.  2414. 

§  Communicated  by  Mr.  R.  Parker,  Gardener  to  the  Duke  of  Richmond. 
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tliat  it  was  introdiiceil  shortly  afterwards.  Tlie  Enfield  Cedar, 
already  adverted  to,  was  planted  some  time  between  1662  and  1670; 
and  an  old  Cedar  at  Bretby  Park,  Derbyshire,  is  known  to  have 
been   planted   in    1676.*      There  are    also    some    very   old   Cedars    at 


The    Great   Cedar  of   Lcbiitioii   in   Goodwood    Park. 

Woburn  Abbey,  Syon  House,  Warwick  Castle ;  Eden  Hall,  Cumberland ; 
Wilton  House,  near  Salisbury;  and  High  Clere  in  Berkshire,  that  are 
presumably  of   seventeenth   century  origin.     Judging   from   the  present 
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condition  of  most  of  these  trees,  it  may  be  roughly  estimated  that 
the  life  of  the  Cedar  in  this  country  is  not  likely  to  be  prolonged 
beyond  four  hundred  years ;  the  probability  is  even  very  great  that 
the  age  generally  will  not  much  exceed  three  hundred  years.  This 
estimate  falls  far  short  of  the  supposed  age  of  the  patriarchal  trees  on 
Mount  Lebanon;  but  in  England  the  Cedar  is  an  exotic,  living 
under  conditions  as  regards  climate,  altitude  and  environment 
very  different  from  those  under  which  it  has  braved  the  storms  of 
centuries  on   the   mountains   of   Syria  and   Cilicia.* 

The  economic  value  of  the  Cedar  of  Lebanon  in  modern  times, 
otherwise  than  for  ornamental  planting,  is  inconsiderable;  the  timljer 
of  trees  felled  in  Britain  is  inferior ;  "  the  wood  is  light,  soft,  brittle, 
apt  to  warp,  and  by  no  means  durable."!  There  are,  however, 
grounds  for  believing  that  the  Cedars  growing  under  very  diflferent 
circumstances  of  climate  in  proximity  to  the  snows  of  Lebanon  and 
Taurus  yield  timber  of  the  finest  quality.  In  the  expedition  to  Mount 
Lebanon,  undertaken  by  Sir  J.  D.  Hooker,  Captain  Washington,  R.N., 
and  other  gentlemen  in  the  autumn  of  1860,  "a  section  of  the 
lower  limb  of  one  of  the  older  trees  (which  lay  dead  on  the  groimd) 
was  procured,  which  gave  a  totally  different  idea  of  the  hardness  of 
Cedar-wood   from   what   Enghsh   specimens   do." 

The  secretions  of  the  Cedar  of  Lebanon  are  not  abundant,  but  they 
appear  to  possess  very  remarkable  properties,  some  of  which  were 
known  in  very  ancient  times ;  the  Egyptians  are  said  to  have  used  its 
whitish  resin  in  embalming  their  dead;  they  also  rubbed  it  over  the 
leaves  of  papyrus  and  other  objects  to  preserve  them  from  the  attacks  of 
insects.  The  most  recent  notice  of  these  properties  appears  in 
Mr.  Smee's  entertaining  book,  "  My  Garden,"  p.  429  :  "  The  wood  of 
the  Cedar  contains  a  volatile  essential  oil,  wliich  has  the  curious 
property  of  unsettling  printer^s  ink  and  making  it  nm.  Some  years 
ago  a  Bank  of  England  note  was  offered  to  the  cashier  with  its 
printing  disturl>ed.  Inquiry  was  set  on  foot,  and  it  was  traced  to 
several  individuals  who  satisfactorily  explained  its  custody  and  possession. 
It  was  then  brought  to  me,  when  I  suggested  that  the  detectives 
should  inquire  whether  it  had  been  kept  in  a  Cedar  box;  it  was 
then,  discovered  that  the  last  possessor  had  kept  it  m  a  new  Cellar 
box  which  she  had    recently  bought,  and  thus  the  mystery  was    solved." 

PICEA. 

Link,  Abhandl.  Akad.  Berlin,  179  (1827).  3entham  and  Hooker,  Gen.  Plant.  III.  439  (18S1). 
Eichler  in  Engler  and  Prautl,  Nat.  Pfl.  Fani.  77  (1887).  Masters  in  Joum.  Linu.  Soc. 
XXX.  28  (1893). 

The  Spruce  Firs  by  an  overwhelming  weight  of  authority  are  now 
brought  under  Picea.       The   genus    as    at   present   circumscribed  is    a 

*  Among  the  many  fine  Cedars  scattered  over  the  country  mention  may  also  be  made 
of  those  on  the  Royal  domain  at  W^indsor,  at  Langley  Park  near  Slough,  one  of  the 
finest  in  the  country  ;  others  at  Dropmore,  Linton  Park,  Bayfordbury,  Elvaaton  Castle, 
Blenheim  Palace,  Cobham  Park.  In  Scotland  at  Dalkeith  Palace,  Marthly  Castle. 
Methven  Castle.  In  Ireland  at  Powerscourt.  AVoodstock,  Adare  Manor,  Whitefield  Lodge, 
Phoenix  Park ;  the  Royal  Botanic  Gardens,  Glasnevin,  etc. 

t  Loudon,  Arboretum  et  Fruticetuni  Biitannicum,  IV.  2417. 
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fairly  natural  one  and  includes  about  seventeen  species,  but  some  of 
them  are  not  distinguished  by  very  definite  characters,  and  may 
hereafter  be  reduced  to  varieties  of   more  common  types.* 

The   essential   characters  of  the  genus  may  be  thus  formulated : — 
Flowers   moncecious   in   the  axile  of   leaves  of  shoots  of   the  preceding 
year ;   the  oviiliferous  flowers  occasionally  terminal. 

Staminate  flowcra  atipitate,  ovoid  or  cjlindric,  the  stipes  (stalk) 
surrounded  by  numerous  involucral  bracts  in  two — three  series.  Anthers 
spirally  arranged  around  an  axis,  with  a  crimson  or  yellow  connective 
dilated  into  a  rounded  crest  and  opening  longitudinally. 

Ovuliferous  flowers  shortly  stipitate,  cylindric,  composed  of  numerous  scales 

usu.illy  broader  than  long,  spirally  imbricated  in  many  ranks,  and  bearing 

on  the  ventral  (inner)  face,  near  the  base,  two  anatropous  (inverted)  ovules. 

Cones  cylindric,  or  some  slight  modification  of   that  form,  rarely  ovoid, 

at    first    erect    but    ultimately    [>endulous,     attaining    maturity    the    first 


1 


8  « 


©a 


Fig.  lOT.    I.  Sbimiiuite  flowen  of  Pian  SutitkiaKa,  imt.  site.    2  and  3,  Bide  and  front  view  of 

season  and  falling  off  after  tJic  disperaiou   of   the    seeds    in   the  following 

winter,  or  persistent  longer.     Scales  entire,  denticulate   or  erose,  gradually 

decreasing    in    size    towards    the    two   ends    of    the    cone,    always   longer 

than  the  bract  and  beiiring  on  the  inner  face  two  winged  seeda.t 

The   Spruce   Firs  are  evergreen  trees,  in  their  best  aspect  of  conical 

or    pyramidal   outline.       The   trunk   is    tall   and  tapering,  clothed  with 

relatively    thin    bark,  sometimes   strongly    buttressed    at    the   base   and 

regularly  feathered  with  branches  so  long  as  it  continues  to  increase  in 

height ;   iu  old  age  usually  denuded  of  branches  for  the  greater  part  of 

■  Kg.,  Picea  exctlta  and  P.  (AanUa;  P.  Olehini  Bnd  P.  AUoekiana;  P.  alba  and  P. 
Engtlitutn-ni  ;  P.  nigra  and  P.  rubra, 

t  The  moat  important  botanical  charactATB  by  which  Picea  ia  distinguiKhed  from  Abiai 
are:  — The  ItavM  are  stomatiferoiie  on  the  upper  aiirfac« ;  the  dehiscence  of  the  anthers  is 
loogihuUnal  (not  tnosverae)  ;  the  scales  of  the  cone  are  always  longer  than  the  bract,  and 
persist  after  the  dispenion  of  the  seeds.  Very  obrions  dilTerencee  are  also  obeerrable  in 
the  peudulons  (not  erect)  cones  with  dill'erentl;  shaped  scales  ;  in  the  fonr-angled  spine- 
tippra  leaves  of  the  greater  uumber,  and  in  the  general  habit  of   most  of  the  species. 
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tlie  height  and  furnished  witli  a  spire-like,  Bomelimes  rounded  top. 
The  primary  branches  are  whorled  (more  correctly  pseudo-whorled), 
often  slender,  elongated,  twice — 
thrice  ramified ;  the  biaJichlets  dis- 
tichous and  mostly  opposite.  The 
leaves  are  spirally  arranged  aroiuiil 
'  the  branchlets  and  more  or  lees 
appressed  to,  or  turned  towanla 
them,  but  occasionally  apparently 
two- ranked   and   spreading   on    the 

Fig.  108.    TimBvene  mcttrni  of  leaf  of ««.  aalm.       ^°'^^^      ^^^^      ^y      *     ''""^''      "'       *'''^ 

short  petiole  ;  they  spring  from 
a  distinct  outgrowth  (pulvinus),  and  are  either  four-sided  or  flattened — 
cliaracters  which  mark  out  the  species  into  two  sections,  thus: — 

EuPiCEA. — Leaves   tetragonal,  stoinatiferous    on    all   sides  ;    reain   canals 

Omobica.- — Leaves    flattened,    atomatiferous    only    on    the    upper    siiie  ; 
lesin  canals  two. 

This  section  includes  only  ajanemi^,  Breieeriana,  Oinorica  and  eUchenti*. 
The  Piceas  form  immense  forests  in  the  plains  of  Siberia,  northern 
Eussia  and  the  British  Dominion  of  North  America,  either  pure  or 
mixed  with  Larix  ;  also  on  tlie  slopes  of  the  Alps,  Ural,  Altai, 
Rocky  and  other  mountain  ranges  ;  in  other  regions  they  are  Itss 
aggregated  and  frequently  intermixed  with  other  trees.  Inhabiting 
generally  the  northern  portion  of  the  temperate  zone,  they  are  among 
the  hardiest  and  in  many  respects  among  the  most  useful  of  trees  ; 
less  striking  in  appearance  than  many  of  the  Silver  Firs,  and 
therefore,  with  two  or  tliree  exceptions,  held  in  lower  estimation  as 
ornamental  trees,  they  are  of  far  greater  economic  value  boih  ou 
account  of  the  quality  of  their  timber  and  for  the  many  purposes  of 
utility  for  which  some  of   the  species  are  planted. 

The    Spruce    I'irs    are    of    geolt^ical    antiquity,    although     the    strata 
which    contain    fossil    evidence    of    their    first    appearance   ara  relatively 
modem   compared  with  those  that  bear  witness  to  the  first   appearance  of 
the  Gingko,  the  Yew,  the  Araucarias  and  Sequoia?      The  earliest  vestijrcs 
of    tliem    occur    in    ttie   Miocene   (Middle  Tertiary)  A^ ;    tliey  seem  to 
have    increased    in    number    until    Pliocene    times,     when    the    common 
Spruce   formed   an   ingreiUent  of    the    British    Flora,    but    subsoquendy 
disappeared   under    tlie    extreme   cold    of    the   Glacial    jwriod.       l*icea  is 
generally    biit   not   univei'sally   accepted    as    the    classical    name    of    tlie 
EuKipean  Spruce  Fir,  some  maintaining  that  Abies  is   the  correct  name ; 
the  weight  of  evidence,  however,  leans  greatly  in  favour  of  I'ieea.* 
*  Perhaps  the  rollowing  linea  from  Virgil  maj  halp  to  aolve  the  difficnlty : — 
"InsUr  montis  equuin,  diviaa  Pallsulis  arte 
.^diticant,  sectaque  intexunt  abiete  costaa," — jSneid,  II.  15. 
The  locality  Xo  which  these  linea  refer  ia  Troj,  which  stood  near  the  foot  of  Mount  Ida, 
now  railed  Kas  Dagli.     On  this  mountain  no  Spnice  Fir  is  known  to  grow,  but  the  Silver 
Fir  (Abies)  is  still  abundant ;    dilTering   somewhat   from   the   European  type  it  hu  lieen 
felicttoualy  named  var.  Equi  Trojani  by  Hoisaier. 
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Picea   ajanensis. 

A  lofty  tree  attaining  a  height  of  120  feet,  occasionally  upwards  of 
150  feet,  the  trunk  covered  with  greyish  brown  bark  fissured  into 
small  scale-like  plates,  and  except  when  standing  alone,  free  of  branches 
for  more  than  half  the  height.  In  Great  Britain,  a  much-branched 
tree  of  broadly  pyramidal  outline,  with  the  primary  branches  more  or 
less  ascending  but  sometimes  horizontal.  Branchlets  distichous  and 
opposite,  with  many  short  adventitious  shoots  on  the  upper  side  of 
the  axial  growth,  the  bark  whitish  or  pale  orange,  with  projecting 
rounded  ridges  running  obli([uely  from  the  pulvini  of  the  leaves. 
Buds  small,  broadly  and  obtusely  conic,  with  ovate  reddish  brown 
perulee.  Leaves  persistent  seven — nine  years,  spirally  crowded, 
flattened,  mucronate  or  obtuse,  0*5 — 0*75  inch  long,  the  shorter  ones 
on  the  upper  side  appressed  and  imbricated  ;  the  longer  ones  on  the 
under  side,  pseudo-distichous  or  spreading  ;  with  a  silvery  white 
stomatiferous  band  on  each  side  of  the  thickened  mic^rib  on  the 
ventral  side,  bright  green  with  a  raised  median  line  on  the  dorsal 
side.  Staminate  flowers  solitary  or  in  clusters  of  two — five  near  the 
distal  end  of  lateral  branchlets  of  the  preceding  year,  cylindric-conic, 
0*5 — 0*75  inch  long,  pale  yellow.  Ovuliferous  flowers  cylindric,  erect, 
about  an  inch  long,  carmine-crimson  before  fertilisation.  Cones 
cylindric,  1 — 2  inches  long  and  0*75 — 1  inch  in  diameter ;  scales 
oval-oblong,  undulated,  erose  on  the  free  edge.  Seed-wings  obovate- 
oblong,  more  than  half  as  long  as  the  scales. 

Picea  ajanensis,  Fisher,  Fl.  Ochot  in   Middendorf.  Reise,  87,  tt.  22 — 24  (1856). 
Maximowicz,  Prim.  Fl.  Amur.  1859.     Mastei-s  in  Gard.  Ohron.  XIII.  (1880),  p.  115 
XIV.  p.  427,  with  tigs.;  Journ.  Linn.  Soc.  XV^III.  508,  with  figs.;  and  Joum.  R. 
Hort.  Soc.  XIV.  220.      Hooker  fil,  Bot.  Mag.  t.  6743. 

P.  microspenna,  Carriere,  Traite  Conif.  ed.  II.  339  (1867). 

P   jezoensis,  Carriere,  Traite  Conif.  ed.  II.  345  (in  part). 

P.   Hondoensis,  Mayr,  Alnet.  Jap.  Reiches,  51,  Tafel  IV.  fig.  9  (1890). 

Abies  ajanensis,  Kent  in  Veitch's  Manual,   ed.    I.   66  (1881). 

A.  microspenna,  Lindley  in  Gard.    Chron.    (1861),    p.    22.     Murray,    Pines  and 
Firs  of  Japan,  p.  69. 

A.  jezoensis,    Siebold  and   Zuccarini,    Fl.   Jap.   II.  19,    t.    110  (1842),   in   part. 
Murray,  Pines  and  Firs  of  Japan,  72,  with  figs.     Gordon,  Pinet.  ed.  II.  11  (Jessoensis). 

Pinus  Menziesii,  Parlatore,  D.  C.  Prodr.  XVI.  418  (in  part). 

Eng.  Yesso  Fir.     Germ.  Ajau  Fichte.     Jap.  Eso-matsu,  Kuro-matsu. 

Picea  ajanensis  is  a  northern  tree  attaining  its  greatest  develop- 
ment in  the  Japanese  Island  of  Yeso,  where  it  is  abundant, 
forming  pure  forests  in  the  cold,  swampy  plains  near  the  west 
coast,  and  much  mixed  with  Ahks  saclialinciise  and  Picea  Glehnii  on 
the  central  mountains.  Northwards  it  spreads  through  Saghalien  to 
the  Kurile  Islands,  and  on  the  Continent  through  the  coast  district 
of  Araurland ;  southwards  it  occurs  wild  only  on  the  centra. 
mountains   of    Hondo   as  far   as  the   3oth  parallel   of  north   latitude.* 

*  Dr.  Mayr  considers  the  Hondo  fonn  of  Picea  ajanensis  to  be  specifically  distinct  from 
the  Yeso  type,  and  has  described  and  figured  it  as  such  under  the  name  of  P.  Hondoensis^ 
Abietineen  aes  Japanischen  Keiches,  loc.  cit.  supra.;  but  neither  the  description  nor  the 
figures  appear  to  jiLstify  the  separation.  The  si)ecific  name,  microsperma,  was  given  by 
Lindley  to  a  Spnice  Fir  brought  from  Hakodate  by  the  late  John  Gould  Veitch,  whic 
proved  to  be  a  weakly  plant  unsuitable  for  the  climate  of  this  country. 


Pirea  ajaneneit  at  Ochtertjre,  PerthBliiro. 
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The    wood    is    very    light    and    soft,    and    much     used    in    Yeso     for 

all  kinds   of  carpentry. 

Pi(*ea  ajanensis  was  introduced  in  1861  by  the  late  John 
Gould  Veitch,  and  was  subsequently  distributed  under  the  name  of 
Abies  Alcoquiana  from  the  unfortunate  circumstance  that  the  seeds  of 
both  species  brought  home  by  him  had  been  collected  by  natives  and 
were  mixed  together,  which  may  be  accounted  for  by  the  custom  then 
prevalent  in  Japan  of  applying  the  same  name  to  different  species 
having  a  superficial  resemblance  to  each  other.*  It  was  not  till  several 
years  afterwards,  when  the  seedling  plants  growing  side  by  side  had 
attained  a  size  sufficient  to  render  the  difference  obvious,  that  the  error 
could  be  rectified.  As  an  ornamental  tree  in  this  country  Picea 
ajanerms  takes  a  high  rank ;  its  growth  is  slow  during  the  first  four 
or  five  years  from  the  seed,  during  which  period  it  frequently  shows  a 
tendency  to  produce  rival  leaders  which  should  be  reduced  to  one 
when  observed  ;  but  when  once  established,  especially  in  retentive 
soils,  its  growth  is  more  rapid,  the  leader  shoot  increasing  in  height 
from  6  to  9  inches  annually.  It  flowers  at  an  early  age,  and  in 
May,  when  loaded  with  its  young  crimson  cones,  it  is  one  of  the  most 
beautiful  objects  in  the  Pinetum.t 

Picea   alba. 

A  tree  varying  greatly  in  height  and  dimensions  in  different  parts 
of  the  great  area  in  North  America  over  which  it  is  distributed;  the 
maximum  height  east  of  the  Rocky  Mountains  ranges  from  60  to 
70  feet  with  an  average  tnmk  diameter  of  2  feet ;  at  its  northern 
limit  it  is  reduced  to  a  low  shrub.  Bark  of  trunk  thin,  greyish 
brown,  fissured  into  in*egular  small  plates.  Branches  relatively  thick 
and  long;  in  Great  Britain  rather  close-set,  rigid,  and  spreading 
horizontally.  Brancldets  opi)08ite  or  alternate,  the  bark  whitish  brown 
with  prominent  rounded  cortical  outgrowths  obliquely  decurrent  from 
the  pulvini  of  the  leaves.  Buds  broadly  conic,  about  0'25  incli  long, 
^vith  ovate,  acute,  keeled  perulae  that  are  chestnut-brown.  Leaves 
peraistent  four — five  years,  spirally  crowded,  four-angled,  mucronate, 
mostly  upturned  from  the  twisting  of  the  petiole  of  those  on  the  under 
side  of  the  shoot,  0*5 — 1  inch  long,  at  first  pale  green,  becoming  darker 
with  age,  often  with  a  bluish  glaucous  tint,  and  emitting  a  strong  fetid 
odour  when  bruised.  Staminatc  flowers  cylindric,  0*5 — 0*75  inch  long,  pale 
red  or  yellow,  suspended  on  slender  pedimcles.  Cones  sessile,  sub-cylindric, 
obtuse,  1*5 — 2  inches  long  and  0*5 — 0*75  inch  in  diameter;  scales 
loosely  imbricated  when  mature,  suborbicular,  shortly  clawed,  minutely 
crenulate  at  the  margin,  pale  brown  with  faint  longitudinal  striations 
on   the   exposed   side.]: 

*  The  same  thing  happened  Avith  Tsuga  diversifolia  and  T.  Sieboldiif  and  with  Pinus 
parviflora  and  P.  pmtaphylla.  As  in  the  case  of  the  Piceas,  the  cones  of  each  pair  of 
species  were  mixed  together. 

t  Very  beautiful  specimens  of  Picea  ajanensis  are  growing  at  Ochtertyre,   Perthshire,  the 
subject  of  our  illustration ;   at  Scone  Palace  and  Murthly  Castle  in  the  same  county  ;    at 
Menabilly  and  Pencarrow  in  Cornwall ;    at  Wamham  Court,  Horsham  ;    and  in  Ireland 
Kilniacurragh,  Co.  Wicklow ;   Hamwood,  Co.  Meath ;    and  Fota  Island,  near  Cork. 

1 1  am  indebted  to  the  Director  of  the  Arnold  Arboretum,  Harvard  University,  Mass. 
U.S.A.,  for  American-grown  branchlets  and  cones  of  Picea  cUba. 
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Picea  alba,  Link  in  Linnsea,  XV.  519  (1841).  Can-ifere,  Traite  Conif.  ed.  IL 
319  (1867).  Van  Houtte,  Flore  des  Serres,  XXL  157,  t  2251.  Engelmann  in 
Oard.  Chron.  XL  (1879)  p.  334.  Sargent,  Forest  Trees  N.  Amer.  10th  Census, 
U.S.A.  IX  204.  Macoun.  Cat  Canad.  Plants,  469.  Beissner,  Nadelholzk.  340, 
with  fig.      Masters  in  Joum.  R.   Hort.  Soc.  XIV.  220. 

P.    canadensis.   Sargent,  Silva  N.  Anier.  XII.  37,  t.  598  (1898). 

Abies  alba.  Michaux,  Hist.  Arb.  Amer.  I.  133,  t.  12  (1810).  Loudon,  Arb.  et  Frut. 
Brit  IV.  2310,  with  figs.  Forbes,  Pinet  Wobum,  96,  t.  33.  Nuttall.  Sylva,  III.  129. 
Hoopes«  Evergreens,  157,  with  fig.     Gordon,  Pinet.  ed.  II.  3. 

A.  canadensis,  MUler,  Diet.  ed.  VIII.  (1768).* 

Pinus  alba,  Lambert,  Genus  Pinus,  I.  t.  26  (1803).  Endlicher,  Synops.  Conif.  112. 
Parlatore,  D.  C.  Prodr.  XVI.  414. 

Eng.  and  Amer.  White  Spruce.  Fr.  Sapinette  blanche.  Germ  Weissfichte. 
Ital.  Abete  bianco. 

The  geographical  distribution   of  Picea   alba   extends  over  the  whole 

of   British  North   America  as  far  as  the  northern  limit  of  arborescent 

vegetation;  it  also  spreads   through  Alaska  to  Behrings  Strait.      South 

of   the   Dominion    boundary   it    extends    along    the    Atlantic    coast    of 

Maine,  where  it    is    constantly   bathed    in    the    spray   of    the    ocean  ; 

also    into    the    northern    parts    of    the    New    England    States;     and 

westward     it     fringes     the     international     boundary     from     northern 

Michigan  to    northern   Montana.      Throughout    this    enormous   area    it 

inhabits    chiefly   the   alluvial   soil   on    the   banks   of    streams   where   it 

attains  its  greatest  size  and    affords   the    best    timber  of    the    region. 

It   is   the   most   valuable    tree  in    Newfoundland,    in    the    inhospitable 

countries    around    Hudson's    Bay,   in    the    Yukon    valley,   and    in   the 

Klondyke     around     Dawson     City.       The     wood     is     light,     soft     and 

straight-grained,    with    a    satiny    surface    but    not    strong.      The    long 

tough   flexible   roots   are   used   by  the   Indians  of   the   north   to   fasten 

together   the   sheets  of   birch-bark   of  which    they   make    their   canoes, 

and  to   weave  water-tight   baskets,   etc.f 

According  to  Aiton,  the  White  Spruce  was  introduced  into  (ireat 
Britain  a  little  earlier  than  the  year  1700,  at  which  date  it  was  in 
cultivation  in  Bishop  Coniptou's  garden  at  Fulhaui.  It  was  formerly 
much  more  extensively  planted  than  at  present,  when  it  had  fewer 
competitors  for  favour  among  the  Coniferse ;  in  the  milder  climate  of 
this  country  it  is  comparatively  short-lived,  and  soon  loses  the  ornamental 
properties  which  render  it  so  attractive  an  object  in  the  rigoroiis 
climate  of  Canada  and  the  north-west  provinces  of  the  Dominion.  It 
is,  however,  still  propagated  in  nursery  gardens,  and  may  occasionally 
Ixj  seen  in  road-side  and  other  plantation  l)elts  associated  with  the 
commoner  Conifers.  The  common  form  being  of  such  little  value  as 
an  ornamental  tree,  not  much  can  be  expected  from  any  of  the 
varieties,  of  whicli  Beissner  describes  ten ;  J  of  these  the  best  is  doubtless 
that  named  nendea,  the  Blue  Spruce  of  our  predecessors,  of  which  a 
good  specimen  45  feet  high  is  growing  in  a  light  loam  at  Dolphinton 
in    Lanarkshire.  § 

*  This  is  the  oldest  published  name  of  the  White  Spruce  ;  left  in  abeyance  or  unnoticed 
by  most  subsequent  authors,  it  has  recently  been  revived  by  American  botanists. 

t  Silva  of  North  America,  XII.  40. 

t  Nadelholzkunde,  350.  The  AVhite  Spruce  is  better  adapted  to  the  climate  of  Germany 
than  of  Great  Britain.  §  The  late  Malcolm  Dunn  in  lit. 
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Picea   Alcockiana. 

A  medium-sized  tree  with  the  habit  and  aspect  of  the  common 
Spruce,  andr  of  which  the  average  height  is  estimated  at  60 — 75  feet; 
in  old  age  free  of  branches  for  about  two-thirds  of  the  height  and 
with  an  irregular  crown,  the  trunk  covered  with  greyish  brown  bark 
fissured  into  scale-like  plates.  Branches  stoutish  with  distichous 
ramification,  depressed  or  horizontal.  Branchlets  mostly  opposite,  the 
bark  pale  yellow-brown  marked  with  rounded  ridges  running  obliquely 
downwards  from  the  pulvini  of  the  leaves,  the  youngest  shoot* 
pubescent.  Buds  ovoid,  with  broadly  ovate,  obtuse,  closely  imbricated 
perulaB.  Leaves  persistent  five — seven  years,  spirally  crowded  around 
the  branchlets,  linear,  mucronate,  four-angled  (rhomboidal)  in  transverse 
section,  0*5 — 0*75  inch  long,  with  a  white  stomatiferous  band  on  the 
two  dorsal  faces,  bright  green  on  the  ventral  sides ;  those  on  the 
upper  side  of  the  shoot  more  or  less  appressed  to  it,  those  on  the 
under  side  turned  away  from  it  at  an  angle  of  45**.  Cones  ovoid- 
cyUndric,  2 — 3  inches  long  and  1 — 1'5  inch  in  diameter  near  the  base; 
scales  broadly  obovate-cuneate,  with  slightly  erose  apical  margin,  and 
faintly  striated  on  the  exposed  side ;  se^d  wings  obovate  oblong,, 
two  thirds   as   long   as   the   soale. 

Picea  Alcocki&na,  Canine,  Traits  Conif.  ed.  II.  343  (1867).  Masters  in  Gard. 
Chron.  XIII.  (1880),  p.  212,  with  fig.  ;  Journ.  Linn.  Soc.  XVIII,  508,  with  figs.  ; 
and  Journ.  R.  Hort.   Soc.  XIV.  221.     Beissner,  Nadelholzk.  377,  with  fig. 

Abies  Alcockiana,  Lindley  in  Gard.  Chron.  1861,  p.  22  (Alcoquiana).  Murray, 
Pines  and  Firs  of  Japan,  66,  with  figs.      Gordon,  Pinet.  ed.  II.  4. 

Pinus  Alcoquiana,  rarlatore,  D.  C.  Prodr.  XVI.  417. 

Picea  ticolor,  Mayr,  Abiet.  Jap.  Reiches,  49,  Tafel  III.  fig.  8  (1890). 

Abies  bicolor,  Maximowicz  in  Bull.  Acad.  St.  Petersb.  X.  487  (1866;.  A.. 
acicularis,  Hort. 

Eng.  Sir  Rutherford  Alcock's  Fir.  Gemi.  Buntfichte.  Jap.  Ira-momi,  Shira- 
momi.     And  others. 

Picea  Alcockiana  is  a  rare  and  local  species  found  only  at  high 
elevations  scattered  through  the  Oak  and  Beech  forests,  presenting 
in  its  home  a  wretched  and  forlorn  appearance ;  *  it  is  confined  to 
the  mountains  of  central  Japan  between  the  thirty-fifth  and 
thirty-eighth  parallels  of  north  latitude.  On  Fuji-yama  it  occupies 
the  central  zone  of  forest  Vegetation  at  an  altitude  of  6,000  to  7,500 
feet,  mixed  with  Abies  Veitchii,  Picea  ajanensis  and  Laria:  leptolepis 
at  its  lowest  vertical  limit.  Here  the  younger  trees  have  a  more 
regular  outline  and  bear  much  resemblance  to  the  common  Spruce. 
On  account  of  its  scarcity,  the  wood  is  not  much  used.  P.  Alcockiana 
was  discovered  by  the  late  John  Gould  Veitch  during  an  ascent 
of  Fuji-yama  in  September,  1860,  in  company  with  Sir  -Eutherford 
Alcock,  at  that  time  British  Minister  at  Tokio  and  whose  name  it 
commemorates. 

As  already  stated  under  Picea  ajanensis,  seeds  of  that  species  and 
P.  Alcockiana  were  brought  home  mixed  together,  and  the  seedlings 
were  subsequently  distributed  under  the    latter  name  ;     bat  the  seedHngs. 

*  Garden  and  Forest,  VI.  494. 
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of  P.  ajanerms  far  outnumbered  those  of  P.  AleocJdana,  whence  large 
specimens  of  the  latter  are  extremely  rare  in  British  Pineta.  One  of 
the  best  known  to  the  author  is  at  Blackford  Park,  near  Edinburjjjh; 
it  is  a  tree  .of  remarkably  handsome  shape  and  liealthy  appearance, 
fi^rowing  in  a  situation  exposed  to  the  full  force  of  the  westerly  gales 
that  sweep  along  the  Pentland  Hills,  and  where  few  other  Conifers 
can   thrive.* 

Picea  Breweriana. 

A  tree  80 — 100  feet  high  with  a  trunk  2 — 3  feet  in  diameter  and 
furnished  to  the  gi'ound  with  crowded  branches  ;  at  the  top  of  the 
tree  these  are  short  ^^nth  comparatively  short  pendulous  lateral  branches ; 
below  they  are  horizontal  and  clothed  with  slender,  flexible,  whii>-like 
brancldets,  often  7 — 8  feet  in  length,  and  not  more  than  a  quarter 
of  an  inch  in  thickness,  and  are  furnished  T\dth  numerous  laterals  of 
the  same  character  and  habit.  Leaves  abruptly  narrowed  and  obtuse 
at  the  apex,  straight  or  slightly  incurved,  rounded  or  obscurely  ridged, 
and  dark  green  on  the  lower  surface  ;  flattened  and  marked  with 
rows  of  small  stomata  on  each  side  of  the  midrib  on  the  opposite 
surface,  0*75 — 1'125.  inch  in  length.  Staminate  flowers  oblong, 
0*625  inch  long,  dark  reddish  purple  with  conspicuously  toothed 
anther  crests.  Cones  oblong,  gradually  narrowed  from  the  middle  to 
both  ends,  acute  at  the  apex,  2'5 — 5  inches  long,  and  0*75 — 1  inch 
in  thickness ;  when  fully  grown,  dark  purple  or  green,  more  or  less 
tinged  with  purple,  at  maturity  light  orange-brown ;  scales  broadly 
obovate,  slightly  thickened  on  the  entire  margin. — Sargent,  Sifra  of 
North  America^  XII.  51,  t.  601. 

Picea  Breweriana,  Watson,  Proc.  Amer.  Acad.  XX.  378  (1885).  Sargent  in 
Gard.  Chron.  XXV.  (1886),  p.  498,  with  fig.  Garden  and  Forest,  III.  (1890),  p.  63, 
with  figs.;  and  Silva  N.  Amer.  Joe,   cit.     Beissner,  Nadelholzk.  350. 

The   following  account  of    Picea  Breweriana   is   derived  almost   solely 
from   the  great   work   from   which   the   description   was   taken: — 

"It  is  the  most  local  and  least  known  of  all  the  American  Piceas ; 
it  is  scattered  in  small  groves  through  an  area  of  a  fe%v  Kundreil 
acres  of  dry  mountain  ridges  near  the  timber  line  on  tlie  northern 
slope  of  the  Siskiyou  mountains  at  an  elevation  of  about  7,000  feet, 
just  south  of  the  northern  boundary  of  California.  There  is  a  grove 
a  few  miles  south  of  this,  and  it  also  covers  a  nule  square  on  a 
high  peak  west  of  Marble  Mountain,  and  it  occurs  again  in  three  or 
four  localities  on  the  mountains  of  southern  Oregon.  It  was  discovered 
m  1884  in  the  first-named  locality  by  Mr.  Thomas  Howell,  a  botanist 
of  Oregon,  and  is  named  in  compliment  to  Professor  W.  H.  Brewer, 
who,  more  than  any  one  in  his  generation,  has  brought  to  light  by 
explorqjbions  in  the  forest  the  character  and  distribution  of  the  Pacific 
coast  Conifers." 

Curiously  enough,  Picea  Breweriaiia  most  resembles  in  leaf  structure 
and  in  the  fonu  of  its  cone-scales  the  flat-leaved  P.  Omoinca  of  the 
Balkan  peninsula,  the  least  known  of  European  Conifers  ;  in  its  weeping 
habit  it  approaches  the  P.  Smifhiana  of  the  Himalaya  mountains,  and 
on    that   account   alone   it  woidd   be   a   most    desirable    tree    for    British 

*  Communicated  by  the  late  Malcolm  Dunn. 
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parks  and  gardens,  but  little  hope  can  be  entertiiined  of  acquiring  it. 
"Fires  which  are  increasing  every  year  in  frequency  and  destrnctiveness 
are  prevalent  in  all  the  dry  mountain  regions  which  form  the  boundary 
between  north-western  California  and  south-eastern  Oregon,  probably  the 
only  home  of  P,  Breireriana,  and  it  seems  hopeless  to  expect  that  the 
i-elatively  few  isolated  trees  of  this  species  can  long  escape  their  ravages." 
Moreover,  attempts  to  raise  seedlings  on  a  large  scale  have  signally 
failed,  both  at  Waukegan  in  Illinois  and  in  the  Arnold  ^\jboretum 
in  Massachusetts  ;  it  is,  nevertheless,  most  desirable  that  a  trial  should 
be  made  in  the  more  ecpiable  climate  of  Great  Britain,  but  the 
difficulties   of   obtJiining  seeds  are  apparently  insurmountable. 


Picea   Engelmanni. 

A  lofty  tree,  at  its  greatest  development  100 — 150  feet  high  with 
a  trunk  4—5  feet  in  diameter  covered  with  brown  bark  that  is 
much  furrowed  in  old  trees.  Branches  in  regular  tiers  at  short 
intervals,  the  lower  ones  usually  cast  off  as  the  tree  advances  in  age, 
leaving  the  trunk  bare  for  the  greater  part  of  its  height.  Biunchlets 
slender,  with  light  brown  smoofh  bark  which  on  the  youngest  shoots  is 
whitish  and  pubescent.  Buds  conic,  obtuse,  about  an  eighth  of  an  inch 
long,  with  loosely  imbricated  pale  reddish  brown  perulse.  Leaves  with 
a  peculiar  fetid  odour  when  bruised,  resembling  that  emitted  by  the 
bruised  leaves  of  Picea  alba,  persistent  four — five  years,  four-angled, 
pungent,  0*5 — 1  inch  long,  in  close-set  spirals  and  pointing  forwards, 
those  on  the  upper  side  of  the  axis  nearly  parallel  with  it,  at  first 
glaucescent,  but  at  the  end  of  the  first  season  dark  green.  "Staminate 
flowers  oblong-cylindric,  about  five-eighths  of  an  inch  long,  vnth  purple 
anthers,  and  raised  on  slender  footstalks  when  fully  grown."  Cones  ovoid- 
cylindric,  variable  in  size,  1*75 — 2*5  inches  long  and  0*75 — 1  inch  in  diameter; 
scales  thin,  obovate- rhombic  with  a  more  or  less  erose-dentate  margin. 

Picea  Engelmanui,  Eogelmaun  in  Trans.  St.  Louis  Acad.  II.  212  (1863) ;  and 
Gard.  Chron.  1863,  p.  1036.  Carri^re,  Traite  Conif.  ed.  II.  348  (1867).  Beissner, 
Nadelholzk.  343,  with  fig.  Mastei-s  in  Joum.  R.  Hort.  Soc.  XIV.  221.  Sargent, 
Sava  N.  Amer.  XII.  43,  t.  599. 

P.   Columbiana,  Lemmon  in  Garden  and  Forest,  X.  (1897),  p.    183. 

Abies  Engelmanni,  PaiTy  in  Ti'^ns.  St.  Louis  Acad.  II.  122  (1863).  Hooi>es, 
Evergreens,  177,  with  fig. 

Abies  commutata,  Gordon,  Pinet.  ed.  II.  5. 

Pinus  commuteta,  Parlatore,  D.  C.  Prodr.  XVI.  417  (1868). 

Eng.  and  Amer.  Engelmaun's  Spruce,  Rocky  Mountains  Spruce. 

Picea  Engdmanni  inhabits  the  Rocky  Mountains  from  Alberta 
southwards  to  Arizona  and  New  Mexico,  forming  in  places  extensive 
pure  forests,  especially  in  that  part  of  its  range  which  lies  within 
the  Canadian  Dominion  and  in  the  States  of  Montana  and  Wyoming. 
Its  vertical  range  varies  to  some  extent  with  the  latitude  of  the 
locality,  reaching  from  3,000  feet  towards  its  northern  to  11,500  feet 
towards  its  southern  limit,  often,  in  places,  fringing  the  limits  of 
arborescent  vegetation  where  it  is  reduced  to  a  stunted  bush. 
P.  Engelmanni  also  occurs  west  of  the  Rocky  Mountains  on  the 
mountain  ranges   of  Washington   and   Oregon,  on  the  high  mountains 
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of  eastern  Nevada,  and  on  Mounts  Francisco  and  Graham  in  Arizona. 
The  wood  is  light,  soft,  close  and  straight-grained,  but  not  strong ;  where 
accessible  it  is  used  for  all  kinds  of  constructive  work  especially  in 
Colorado   and   Utah.      The   bark   is   locally  used  for  tanning.* 

Picea  Urujelinanni  was  first  specifically  distinguished  by  Dr.  C.  C. 
^  Parry,  who  discovered  it  on  Pike's  Peak  in  Colorado  in  1862  ;  it  was 
introduced  into  Great  Britain  shortly  afterwards,  probably  in  1865. 
Apparently,  seedlings  have  been  raised  in  numbers  so  restricted  that 
this  Fir  is  still  but  seldom  seen  in  this  country.  The  variety 
described  in  the  former  edition  as  P.  Engelinanni  glattca  does  not 
belong  to  this  species  but  to  P.  pungens:  seedlmgs  of  P.  Engehnarmi 
with  a  highly  glaucous  foliage  occasionally  appear  in  the  seed  beds, 
but  they  may  be  distinguished  from  P.  pungens  by  their  softer,  less 
rigid  and  far  less  pungent  leaves,  which  emit  an  impleasant  odour 
when   bruised. 

The  nearest  affinity  of  Picea  Engelmanni  is  P.  cUha ;  the  foiiner  is 
essentially  a  tree  of  the  mountains,  the  latter  inhabits  the  woods  and 
sand-hills  of  the  plains.  Distinct  as  they  appear  when  growing  side 
by  side  in  a  British  nursery,  it  is  not  easy  to  formidate  the  characters 
by  which  they  are  specifically  separated ;  the  most  obvious  differences 
are  seen  in  the  cones  and  their  scales.  So  closely  do  they  sometimes 
resemble  each  other  that,  according  to  Professor  Macoun,  in  northeni 
Columbia  the  one  merges  into  the  other,  the  two  being  indistinguishable.! 
P.  En/jehnanni  commemorates  one  of  the  ablest  and  most  respected 
American   botanists   of  his   time. 

George  ExasLMANX  (1809—1884)  was  bom  at  Frankfort-on-the-Maine,  where  his 
father  was  a  cler^rman  and  master  of  a  school.  He  entered  the  University  of 
Heidelburg  in  1827,  but  in  the  following  year  removed  to  Berlin  University  wlicre 
he  took  tne  degree  of  Doctor  of  Medicine  in  1831.  He  soon  afterwards  went  to 
America  and  established  himself  at  St.  Louis,  where  he  resided  during  the  remainder 
of  his  life,  being  chiefly  engaged  in  the  practice  of  medicine,  but  devoting  much  of 
his  spare  time  to  botany.  He  helped  forward  in  divei-s  ways  the  botany  of  his 
adopted  land ;  in  the  Conifene,  the  Oaks,  Agaves  and  other  genera,  he  became  looked 
up  to  as  the  leading  authority.  At  a  time  of  life  when  most  people  would  have 
preferred  to  remain  at  home,  he  visited  the  great  forests  of  the  West  in  company 
with  three  other  eminent  scientists,  where  fifty  years  previously  Douglas  had  collected 
so  many  Conifers  for  the  Horticultural  Society  of  Ix)ndon.  Much  remained  to  be 
cleared  up  lespecting  these  trees ;  their  nomenclature  and  synonomy  were  under 
constant  discussion  with  constantly  var^ng  results.  Engelmann  was  enabled  to 
gather  many  of  the  Conifers  in  the  veiy  localities  indicated  by  Douglas,  and  to 
study  their  distribution  and  modifications  as  they  diverged  in  one  direction  or 
another,  or  occupied  different  stations  from  the  coast  to  the  slo|)es  of  the  mountains. 
He  occasionally  visited  this  country  where  his  aid  was  sought  in  settling  ouestions 
of  nomenclature,  as  may  be  seen  from  the  notes  and  memoranda  with  which  he 
enriched  the  national   herbarium  at   Kew. — Oardemrs'   Chronicle,  XXI.  (1884),  p  321. 

Picea  excelsa 

A  lofty  tree,  in  places  attaining  a  height  of  125 — 150  feet,  with  a 
trunk  3 — 5  feet  in  diameter  ;  the  average  height  of  full-grown  tree* 
in  Great  Britain  ranges  from  60  to  100  feet,  according  to  locality  and 
environment.  In  early  age  the  bark  is  thin,  emootli  and  of  a 
reddish  brown  colour  ;  later  it  becomes  fissured  into  thm  scales  that 
are   eventually  cast   off.     Branches  slender,  in  regular  pseudo-whorls  from 

•  Silva  of  North  America,  XII.  45.  t  Catalogue  of  Canadian  Plants,  470. 
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the  base  to  the  siimniit  when  the  trees  are  standing  alone  and  in  the 
prime  of  life,  the  hnverniost  gently  decurved  and  upturned  at  the  tip, 
those  higher  uj)  spreading  horizontally,  the  uppermost  slightly  ascending; 
when  the  trees  are  crowdeil  and  in  old  ago,  the  trunk  is  denuded  of 
branches  for  a  greiiter  or  less  portion  of  the  height  and  they .  have  a 
thin  spire-like  crown.  Brancldets  distichous  and  mostly  opposite, 
covered  with  corrugated  orange-brown  bark.  Buds  sub-conic,  acute, 
about  0*25  inch  long,  with  oval-oblong,  reddish  brown  perular  scales. 
Ix^aves  persistent  five — seven  years,  spirally  crowded  around  the 
bi-anchlets,  those  on  the  upper  side  pointing  forwards  at  a  small  angle 
to  the  axis,  those  on  the  under  side  pseudo-distichous  in  two — three 
rjxiiks,  four-angled,  compressed,  mucronate,  0*25 — 0*75  inch  long,  lustrous 
gniss-green.  Staminate  flowei-s  solitary  or  two  and  three  together  near 
the  distal  end  of  branclilets  of  the  preceding  year,  sub-cylindric,  slightly 
tiipering  at  each  end,  alx)ut  0*75  inch  long,  pinkish  yellow,  and 
surrounded  at  the  base  by  numerous  involucral  scales.  Cones 
])endulous,  su)>cylindric  or  cylindric-conic,  4 — 6  inches  long  and 
1 — 2  inches  in  diameter,  scales  sub-rhomboidal,  truncate  and  toothed  at  the 
apex,  light  brown,  striated ;   seed-wings  oval,  semi-transparent,  i)ale  brown. 

Picea  excelsa,  Link  in  Linnsea,  XV.  517  (1841).  Carri^re,  Traite  Conif.  ed.  II. 
327.  Willkomm,  Forstl.  Fl.  ed.  II.  67.  Beissner,  Nadelholzk.  351,  with  tigs. 
Brown,  James,  The  Forester,  ed.  VI.  Vol.  I.  328,  \\'ith  fig.  Masters  in  Joiirn.  R. 
Hort.  Soc.  XIV.   221. 

Abies  excelsa,  De  CandoUe,  Flore  Franc.  III.  275  (1805).  Richard,  L.  C  Mem. 
sur  les  Conif.  69  (1826).  Loudon,  Arb.  et  Frut.  Brit.  IV.  2293,  with  tigs. 
Forbes,  Piuet.  Woburn,  87.  Gordon,  Pinot.  ed.  II.  6.  Lawson,  Pinet.  Brit. 
II.  135,  tt.  19—20. 

Pinus  Picea,  Duroi,  Observ.  Bot.  37  (1774).  Endlicher,  Synoi«.  Conif.  116. 
Parlatore,    D.  C.  Prodr.  XVI.  415. 

P.  Abies,  Linnwus,  Sp.  Plant.  1002  (1753).  Lambert,  Genus  Pinus  1. 1.  25  (1803). 

Eng.  Spnice  Fir,  Nonvay  Spnice.  Common  Spruce.  Fr.  Pesse,  Kpicea.  Germ. 
Fichte,  Rothtanne,  Pechtanne.     Ital.   Abete  rosso,  Pezzo. 

var.— Olanbraeiliana. 

A  low,  dense,  glolx>se  or  rounded  bush  seldom  seen  higher  than 
5 — 6   feet ;    the   branches,  branclilets  and   leaves  all  much   shortened  and 

close-set.      A  supposed   sterile    variety.     Olanbrasiliana    elegans 

of   larger  dimensions   and   less   dense   in   habit   than   Clanhrasiliana. 

P.  excelsa  Clanhrasiliana,  Camere,  Traits  Conif.  ed.  II.  334.  Abies  excelsa 
Clanhrasiliana,  Loudon,  Arb.  et.  Frut.   Brit.  IV.  2294. 

var.— dmnosa. 

A  dwarf  variety  which  fails  to  fonn  an  a.scending  trunk,  and  in  which  the 
branches  are  quite  prostrate  and  furnished  with  numerous  slender  branclilets 
clothed  with  rather  distant  short  mucronate  leaves.  Two  other  forms  of 
similar  habit  and  aspect  have  been  named  in'ocumhens  and  tabuliforwi;^. 

P.  excelsa  dumosa,  Carritre,  Traits  Conif.  ed.  II.  332.     Beissner,  Nadelholzk.  365. 

var.-eremita. 

A  robust  variet}'  in  which  the  branches  are  turned  obliquely  upwards 
at  a  small  angle  to  the  trunk,  the  branchlets  stouter,  shorter,  and  with 
larger  winter  buds  tlian  in  the  common  form.  Leaves  distant,  short, 
tliick,  spine-tipped  and  sometimes  sub-disti(;hous.  RoniOIltii  is  a 
dwarf  modification  of   this. 

P.  excelsa  eremite,  Carriere,  Traite  Conif.  ed.  II.  330.  Beissner,  Nadelholzk.  362. 
Spitzfichte  of  Gennan  forestera. 

FF 
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var.— FinedonenBis. 

This  shows  an  unusual  change  of  colour  in  the  young  shoots  and 
foliage  which,  when  first  developed,  are  })ale  yellow,  afterwaitis  gradually 
changing  to  yellowish  brown  an<l  finally  iissuniing  tlie  nonnal  green  of 
the   species. 

P.  excelsa  Finedonensis,  Bcissner.  Nadelholzk,  367.     Abies  exoelsa  Finwioiiensis, 
Goi-doii,  Pinet.  ed.   II.  9.     A.  Finedonensis,  Hort. 

var— Gregoryana. 

A  diminutive  variety  seldom  growing  more  than  1 — 2  feet  high,  with 
numerous  small  spreading  branches  and  branchlets  thickly  clothed  witli 
short   stiff  leaves   s])reading   obliquely   from   all  sides. 

P.    excelsa  Gregoryana,   Beissner,   Nadelholzk.  364.      Al)ies  excelsa  Gregoryana, 
Goi*don,  Pinet.  ed.  II.  9. 

var.—inverta. 

A  pendulous  variety  in  which  the  lateral  branchlets  drooj)  like  those 
of  Picea  Smith  tana,  and  which  are  clothed  with  larger,  longer  leaves 
of   a   lighter   green    than    those   of   the   common    Si)nice.* 

P.  excelsa  inverta,  Beissner,  Nadelholzk.  361.  Abies  excelsa  inverta,  Gordou, 
Pinet.  ed.  II.  9. 

var . — monstrosa. 

A  remarkable  variety  in  which  the  energy  of  the  jdant  apj)ear8  to 
be  expended  in  the  formation  of  the  principal  branches  at  the  exi)eiise 
of  the  latend  branchlets.  The  branches  aixj  long  and  straggling, 
almost  without  laterals,  and  clothed  with  bristly  leaves  usually  longer 
and   stouter   than   those    of   the   conunon    form. 

P  (At)ie8)  excelsa  nionstrosa,  Loudon,  Arb.  et  Fnit.  Brit.  IV.  2295.  P.  excelsa 
denudata,  Caniere,  Rev.  Hort.  (1854),  p.  102,  with  fig.  P.  excelsa  vhuinalis, 
CasjMiry  ex  Masters  in  Journ.  Linn.  Soc.  XXVII.  282.  Garteuflora  (1887),  \\  521. 
Abbild,  128.     Schlangenfichte  of  German  gardens. 

var.— mutabilis. 

This  is  a  modification  of  var.  Finedaripnsis.  The  yomig  shr»ots  are  at 
first  light  yellow,  which  soon  changes  to  golden  yellow,  ami  this 
agiiin  to  the  normal  green  of  the  species  by  the  end  of  the  tirst 
season.       Other   coloured    forms   have    been    named    aUTOa,    arg6Iltea, 

vaiiegata. 

p.  excelsa  mutabilis,  P.  excelsa  aurea,  etc  ,  Hort.  ;  and  Beissner,  Nadelholzk.  367- 

var.— pendula. 

As  distinguished  from  itiferfa,  the  primary  branches  are  produced  at 
irregular  intervals,  and  with  their  a])pendages  hang  downwards  at  a 
greater   or   less   distance   from   the   trunk. 

P.   (Abies)  excelsa  pendula,  Loudon,  Arb.   et   Frut.    Brit.  IV.   2294       Beissner, 
Nadelholzk.  360.     Weeping  Spnico  Fir. 

var.— pumila. 

A  dwarf  variety  of  conical  habit,  with  much  shortened  branches  and 
branchlets  clothed  with  dark  green  glaucescent  foliage ;  the  leaves 
spread  from   all   sides   of   the   branchlets. 

P.  excelsa  pumila,  Hort.     Abies  ])umila  glauca,  Hort.     A.  i>umila  nigra,  Hort. 

•  This  curious  deviation  from  the  type  was  first  detected  by  Mr.  R,  Smith  Garrington   in 
a  plantation  near   Kinlet   Hall,   Shropshire.— The  Garden,    XXV.    (1884),  p.    229. 
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var. — pygmsBa. 

A    (liiiiiiiutive    dense    busli    in  wliich    the    branches    are    excessively 

shortened     and    all    their    parts  similarly    diminished.       I^eaves     small, 

pungent,     and     very     close     set.  var.     6Clllllofonilis     is     a     slight 
modification   of   this. 

P.  (Abies)  excelsa  pygmtea,  Loudon,  Arb.   et  Fnit.   Brit.   IV.  2295.      P.   excelsa 
echinofomiis,  B^issner,  Nadelholzk.  364.      P.  excelsa  minima,  Hort. 

The  common   Spruce   Fir   is   one   of   the   most   widely  distributed  of 

the   European   Coniferae.      The    region    over   which    it    is    spread   may 

be   broadly  expressed   as   extending    west   to    east   from    the    Pyrenees 

to    the    Ural    mountains,    and    north    to    south   from   Lapland   to   the 

Alps  of    northern   Italy ;    it   does   not,   however,   occur   wild   in   Great 

Britain,   Denmark   and    Holland.      Its    geographic^il    limits    have    been 

carefully   investigated   by   Professor  Willkomm  who  gives  the  ■  following 

interesting   facts,   among   many   others,   respecting   its   distribution. 

Its  north-western  limit  occurs  on  the  Norwegian  coast  about  lat.  67"  N. 
and  in  e^ist  Finmark  its  extreme  northern  point  i*  refiched  in  69"  30'  X. 
From  this  point  eastw^ards,  its  northern  mnge  sinks  gradually  till  it 
reaches  the  Ural  mountains  in  lat.  63"*  N.  where  it  meets  the  Siberian 
Spruce,  Picea  ohovata,  with  wliich  it  is  often  intermixed  along  its  eastern 
limit ;  its  farthest  point  in  this  direction  is  placed  near  the  confluence 
of  the  Wjalka  (Yiatka)  and  Kama  rivers  in  lat.  55"  where  its  southern 
limit  commences  ;  this  trends  in  a  south-westeni  direction  across  Russia 
to  the  Carpatliian  mountiiius  which  it  follows  southwards  and  along  the 
-connecting  ranges  to  Mount  Kopaonik  in  Servia  about  lat.  43"  N. 
"Westwards  from  this  locality  it  follows  the  slopes  of  the  mountains 
through  Croatia,  Stvria  and  the  Alps  along  their  whole  extent  to  Nice ; 
it  then  crosses  the  Ceveunes  and  reaches  the  central  Pyrenees  on  which 
it  occurs  but  sparingly.  The  western  limits  of  the  common  Spruce  F'ir 
have  a  very  irregular  outline  extending  from  the  1  Pyrenees  through  central 
France  to  the  Yosges  and  thence  along  the  mountains  of  south-west  and 
central  Germany  through  Saxony  to  Silesia  and  Pomerania.  The  altitude 
to  wdiich  it  ascends  on  the  mountains  varies  invei-sely  with  the  latitude 
of  the  locality ;  in  Norway  its  highest  vertical  limit  is  from  2,500  to 
2,900  feet  above  the  level  of  the  ocean ;  on  the  Harz  mountains 
^3,000  feet ;  on  the  Bavarian  Alps  4,500  feet ;  on  the  Tyrolese  and  Swiss 
Alps  6,500  feet ;  but  although  the  vertical  limit  is  gradually  higher  in 
l)rocee(liug  from  north  to  south,  there  are  instances  in  which  this  limit 
is  lowered,  chiefly  in  the  south-west,  the  cause  of  which  is  ascribed  to 
the  lower  hygrometric  condition  of  the  atmosi)here.  In  the  northern  and 
central  parts  of  its  range,  tlie  Spruce  Fir  descends  into  the  plains  and 
in  places  covers  considerable  areas ;  in  the  southern  ])arts  it  is  essentially 
a  mountain  tree,  more  scattenul  and  forming  but  small  stretche.s  of  pure 
forest. 

The    Gennan    Forestry  authorities    distinguish   two    principal    forms 

^Hauptformen)   of  the   Spnice   Fir,  the   red-coned  erythromrpa  and  the 

green-coned   chlorocarpa ;    this    difference   in    the   colour  of    the    cones 

is    always  accompanied   by  a   difference   in   the   habit   of  the   tree  and 

in  the  quality  and   texture  of   the   wood.      Besides  these  Hauptformen, 

jseveral    geographical    or    climatic   varieties   are   also   recognised,   which 
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altliou<jfh  closely  resembling  each  other  in  many  respects,  are  designatecf 
by  names  for  the  most  part  indicatiye  of  tlie  region  in  which  they 
are  found ;  the  most  noteworthy  of  tliese  are : — alpentris,  common  hi 
parts  of  the  Swiss  Alps ;  carpatim  which  has  been  introduced  into 
Great  Britain  from  the  Carpathian  mountains ;  hyrcinica  found  on 
the  Harz  mountains ;  and  medioximi*  common  in  north  Scandinayia, 
Finland  and  Russia.  These  geographical  forms  are  distinguished  from 
the  common  type  chietty  by  tlieir  smaller  dimensions,  denser  habit, 
shorter  leaves  and  smaller  cones.  They  are  botanically  interesting 
as  intermediate  states  between  Picea  excelsa  and  P.  ohovata  and 
between  l\  vxcelm  and  P,  orientalis,  but  for  British  arboriculture 
they   are   relatively   worthless. 

It    is,    however,    under    cultivation    Jind    in    the    scjed    beds    that   the 

surprising   variability    of   the    (.'oiunion    Spruce    Fir  is  most  manifest ;   but 

although  deviations  fnmi  the  ordinary  type  are  extivmely  numerous,  they 

tiike    place    in   comparatively   few   directions   and  thence  admit  of  a  l<M)st^ 

kind   of   grouping   under   four  heads  which  may  be  designated :    1,  dwarf, 

2,  snake-bninched,  3,  pendulous,  and  4,  coloured.     The  most  distinct  ami 

the  most  useful  of  the  forms  in  each  group  for  garden  decoration  in  this 

country    are    those    descrilx'd    in    the    preceding    piges,   l)ut   many  others, 

closely  resembling  or  intermediate  forms  have  also  received    distinguishing 

names,  t 

The   Spruce  Fir   in   Great   Britain,  in    its    normal   form,  is   of    more 

coiu'ern   to   the   forester   than  the    horticulturist  ;     nevertheless,   under 

coiulitions    favourable    iov    its    development,    it    is    one    of    tlie    most 

pictures{[ue  of  coniferous  trees  for  the  \mxk  and  landscape  when  standing 

singly   and    feathered   with    branches   from    the    base    to    the   summit. 

The  rate   of   growth  of   the  leader   shoot   after   the   first   three  or  four 

years  from  the  seed,  ranges  from   one  to  three  feet  annually,  accoixling 

to   situation,  up    to    twenty -five — thirty  years,   when   it   very  gradually 

diminishes  till  the  tree  attains   its   maturity,  which  takes  from  seventy 

to   one   hundred   and   twenty   years,  according   to  locality.      It   is   also 

highly  appreciated  as  an  ornamental   tree   in   the   northern   and  middle 

States    of    Xorth    America,    but    it    is    comparatively    short-lived ;    it 

grows  with  vigour   and   rapidity  for   thirty   to   forty  years,  but  healthy 

trees   of   more   than   fifty  years  old  are  unconmion,  so    that    it    is    not 

suited  for  economic   planting   in   Xorth   America. J      On   account  of   its 

hardiness    and    its    power    of    resisting   the    force    of   high    winds   the 

Si)ruce  F^ir  is  one  of   the  best  of   trees  for  the  formation  of  protective 

screens  for   the   more   tender  Conifene   in   their  young  state  ;    but  the 

*  This   is   described   and   figured   as  a  si)ecies   by   Audi-ew  MuiTay  in  Lawson's  Pinetum 
lintanniciiiii,   yol.  II.  p.   1.59,  t.  23. 

t  Beissner,  XadelholzKunde,  pp.  3o6— 367,  has  described  upwards  of  sixty  varieties  of  the 
eoinmon  Spruce  Fir  including  the  Hauptfonnen  and  geographical  varieties.  Sonic  of  the 
eloHely  reseniljling  forms  have  originated  in  diflfei-ent  countries,  as  nionstrosii^  England  ;. 
viininnlis,  Sweden  ;  virgcUa,  Korway  ;  dUnudcUa,  France. 

X  Garden  and  Foi-est,   Vol.   X.  p.  481. 
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limits   of    temperature    under    which    it    can    thrive   is   not   less    tlian 

10^  C.   (50^    F.)   for   the   average  July   temperature,  nor  can   it   exist 

with   an  average  January  temperature   below — 12^  C.   (about   10°  F.); 

Although    it"    can    endure    an    average    July    temperature  of    18'75    C. 

{67°  F.)  it   languishes   when  the   average   is   above   this.  * 

Tlie  wood  is  Hglit,  even  in  grain,  easy  to  work  and  durable,  but  the 
quality  of  Spruce  timber  is  influenced  by  the  soil  and  situation  upon 
which  it  is  produced.  It  is  used  for  all  kinds  of  building  an<l 
constructive  purposes  ;  it  is  sawn  into  boards  for  flooring,  and  planks 
for  roofing  and  fencing  ;  i)oles,  ladders,  telegraph  ])osts  and  railway  ties 
are  made  of  it  ;  toys  for  children  and  sounding  boards  for  nuisical 
instruments  ;  for  the  last-named  purpose,  a  variety  of  tlie  Spruce  Fir 
found  on  the  mountains  of  Styria,  Bavaria  and  Boliemia  is  particularly 
suitiible  on  account  of  the  relatively  broad  annual  rings  of  its  wood, 
of  which  the  dark,  dense  summer  growth  is  very  narrow.!  Large 
quantities  of  the  wood  are  inade  into  charcoal,  and  still  larger 
<piantities  Jire  used  for  fuel  ;  and  in  Germany  an  enonuous  bulk  of 
Spruce  wo(xl  is  annually  c^onverted  into  paper  pulp.  The  bark  is 
used  for  tanning  leather  in  localities  in  which  the  Spruce  Fir  is 
abundant,  but  it  is  said  to  be  inferior  to  tlie  bark  of  the  Larch  for 
this  purpose.  At  Christmas-time  thousiinds  of  young  trees  or  tree-tops 
are   decorated  for  the  amusement  of  children. 

The    Spruce    Fir    is    mentioned    in    Turner's    **  Names    of    Herbes," 

published    in    1548,   which    shows    that    it    has    been    cultivated    in 

Oreat   Britain  more   than   three  hundred   and   fifty   years.      Many   fine 

specimens    are    scattered    over   the  country,    but   the   largest   occur   in 

the    north  ;     there    is    one    at    Studley    Koyal,   near    Kipon,    132   feet 

high   and    12^  feet  in   girth   near  the   base;  J    one   at   Lynedoch,  near 

Perth,   108   feet    high    and    lOj   feet    in    girth    at   five   feet   from   the 

ground;    and    another  at   Dronach    Haugh,    not    far    distant,   119   feet 

high    and    nearly    10    feet    in    girth.  §      Although     not    a    native    of 

Great    Britain    undoubted    proofs    of    the    Spruce   Fir   having    been    a 

■denizen   of    this    country    in    late    Tertiary   times    are    found    in    the 

remains  met   with   in   the   Pliocene   Clays  of   Norfolk. 

Picea   Qlehnii. 

A  tall  tree,  in  favourable  situations  over  100  feet  high  witli  a  trunk 
Tisnally  free  of  branches  for  60  or  more  feet,  but  of  much  smaller 
dimensitms  at  its  nortlieni  limit.  Bark  of  trunk  reddish  brown  fissured 
into  broad  thin  plates.  ||  "  Brandies  spreading  with  short  inteniodes, 
reddish,    covered   with   shaggy   down ;    smaller   brancluis   given    off  at    an 

*  Willkonim,  Forstliche  Flora  von  Deutschlaiid  und  Oesterreich,  ed.  II.  p.  82. 

t  Beissiier,  Nadelholzkuiide,  p.  355. 

:J:  Conifer  Conference  Report,  p.  498.  This  tree  is  mentioned  by  London  in  the  Arboretum 
4it  Fmtieetum  Britannicum,  Vol.  IV.  p.  2297,  as  the  largest  Spiiice  Fir  known  to  him. 

§  The  dimensions  of  the  two  Perthshire  ti'ees  wei-e  communicated  by  Mr.  Pitcaithley, 
forester  to  the  Earl  of  Mansfield,  on  whose  estate  they  stand. 

il  Mayr,  Abietineen  des  Ja^wnischen  Reiches,  p.  58. 
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angle  of  a]>out  50" ;  ])ulviiii  oblong-liurmr ;  buds  sul)-globuse  with  brown 
ovate  penilae.  Leaves  crowded  in  many  rows,  ascending  at  an  angle 
of  about  45",  curved,  linear,  four-sided,  sharply  pointed,  the  conciive 
sides  sliglitly  glaucous,  tlie  convex  sides  green.  Cones  cylindric  or  ovate- 
oblong,  1 — 2  inches  long  and  0*75  inch  in  diameter;  scales  leathery, 
slightly  striated,  wedge-shai)ed,  tlie  up[)er  free  edge  rounded,  denticulate  ; 
bracts  nnich  shorter  than  the  scale,  broadly  lanceolate.  Seed  wings 
obliquely  obovate."  —  Masters  in  Gardeners^  Chronirle  XIII.  (1880), 
p.  300."^ 

Picea   Glehnii,    Masters   ia  Joiirn.  Linn.    Soc.    XVIII.    512,    with   fig.    (1881;  ; 
Gai*d.  Chron.  loc.  cU.  supra.  ;  and  Journ.  R.  Hort.  Soc.  XIV.  222.     Mayr,  Abiet 
des  Jap.  Reiches,  56,    Tafel  IV.  tig.  11.      Beissner,  Xadelholzk.  377. 

Abies  Glehnii,  Schmidt,  Roisen  ini  Amurlaud  imd  aiif  der  Insel  Sachalin,  1866, 
p    176,  with  fig. 

Like  Piceu  ajaiiensis  with  which  it  is  in  places  associated,  P.  Glehnii 

is   a   northern    tree,   restricted,    so   far    as    at    present    known,   to    the 

southern    part   of    the    island   of    Saghalien,   the    island   of    Yeso,   and 

districts    in    the    adjacent     coast    region    of    Russian    Manchuria,    but 

nowhere   very  abundant   except  around    Lake  Kucharro  in  Yeso  where 

it   attains   its   greatest   development.      The  wood  is   light   and  soft,  and 

where   the   tree   is   common   and   easily  accessible,   it  is  much  used  by 

the   natives   for  all   kinds   of   carj^entry. 

Picea  Glehnii  was  discovered  during  an  explomtion  of  the  Amur 
region  and  the  island  of  Saghalien  in  the  early  "  sixties  '  by  the  Gk»nnan 
botimist  Friedrich  Schmidt  who  was  acconiixinied  by  Glehn  after  whom 
it  is  named.  Botanically  it  is  described  as  standing  midway  between 
P.  ohovata  and  P.  Alcorkiaruiy  thus  forming  one  of  the  connecting  links 
in  the  series  of  Piceas  which  spread  across  the  Euro-a,siatic  continent 
from  XorAvay  to  Japan.  According  to  Beissner  P,  Glehnii  lias  been 
introduced  into  Germany  and  i)rol)ably  into  Great  Britain,*  ])ut  no 
estimate  can  be  yet  formed  of  its  merits  as  a  gjirden  or  forest  tree 
in   this   countrv. 


nigra. 

A  low  or  medium-sized  tree  25 — 50  feet  high,  but  under  exceptional 
conditions  attaining  a  height  of  nearly  100  feet  with  a  straight  trunk 
dindnishing  regularly  from  the  l)ase  to  the  summit.  Usually  the  tnmk 
is  slender,  often  not  more  than  a  foot  in  diameter,  covered  with 
reddish  brown  bark  which  in  the  oldest  trees  growing  in  Great  Britain 
is  fissured  into  small  irregular  plates.  On  the  borders  of  forest  lake* 
Picea  nif/ra  is  often  a  stunted  ti*e(i  a  few  feet  high,  and  at  its  northeni 
limit  a  semi-prostrat<j  shnd).  As  seen  in  Great  Britain — bninches 
sprt*.ading  and  much  ramified,  the  lowermost  decumbent,  those  above 
the  middle  more  or  less  ascending.  Branchlets  short,  mostly  distichous, 
but  sometimes  in  pseudo-whorls  of  three — four.  Buds  small,  ovoitl, 
chestiuit-brown.  I^eaves  persistent  five — seven  years,  spirally  crowde<l, 
four-angled  with  short  callous  tips,  straight  or  slightly  curved  towanis 
their   axis,    0*25 — 0*75    inch   long,    with  glaucous   stomatiferous  bands   on 

•  Of  the  rery  few  sprays  sent  to  me  as  Ficca  Glehnii  some  weie  indistingiushable   from 
P.  Alcockiana,  and  the  othei-s  were  certainly  P.  ajanensis. 
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the  two  aides  turned  towards  the  axis,  bkiish  gi*een  on  the  two  opposite 
sides.  Staminate  flowers  sub-globose,  dark  red,  about  an  eighth  of  an 
inch  long.  Cones  oyoid-cylindric,  obtuse,  1*25 — 1*5  inch  long,  almost 
globose  after  the  dispersion  of  the  seeds,  at  first  dark  brown-purple, 
at  maturity  greyish  broAvn  and  persisting  on  the  tree  several  years ; 
scales  broadly  oval,  denticulate.     Seed-wings  obovate,  oblique,  0*5  inch  long. 

Picea  nigra,  Link  in  Linnsea,  XV.  520  (1841).  Carrifere,  Traite  Conif.  ed.  II. 
323.  Engelmann  in  Gai-d.  Chron.  XI.  (1879),  p.  334,  excl.  var.  rubra.  Sargent, 
Forest  Troes  N.  Amer.  10th  Census  U.S.A.  IX.  202.  Macoun,  Cat.  Canad. 
Plants,  468.  Beissner,  Nadelholzk.  332,  with  figs.  Masters  in  Journ.  R.  Hort. 
Soc.  XIV.  222. 

P.  Mariana,  Sargent,  Silva  N.  Amer.  XII.  28,  t.  596. 

Abies  nigra,  Michanx,  Hist.  Arb.  N.  Amer.  I.  123,  t.  11  (1810).  Loudon,  Arb. 
et  Fnit.  Brit.  IV.  2312,  with  figs  Forbes,  Pinet.  Wobum,  97,  t.  34.  Hoopes, 
Evergreens,  169.     Gordon,  Pinet.  ed.  II.  13. 

A.  Mariana,  Miller,  Diet.  ed.  VIIL  No.  5  (1768).» 

Pinus  nigra,  Lambert,  Genus  Pinus,  I.  t.  27  (1803).  Hooker,  W.  Fl.  Bor.  Amer. 
II.  163.     Endlicher,  Synops.  Conif.  115.     Parlatore,  D.  C.  Prodr.  XVI.  413. 

Eng.  and  Amer.  Black  Spruce.  Fr.  Sapinette  noir.  Germ.  Sohwarzfichte.  Ital. 
Abete  nero. 

Picea    nigra    is    distributed    over    nearly    the   whole   of    the   British 

Dominion    of    North    America   from    Newfoundland   to   Yukon   whence 

it   spreads   into   Alaska.     Its   northern   limit  is  the  limit  of  arborescent 

vegetation    which    on    the    North    American    continent    occurs    about 

lat.   67°   N.   in   the   Mackenzie   valley,   but   on   the   eastern  side  of  the 

continent    this    limit    is    near   the  southern   shore   of   Ungava   Bay   or 

nearly   ten  degrees   further   south.      South   of   the   Dominion   boundary 

the   Black   Spruce   is   most   abundant  around   the   great  lakes  where  it 

attains   its   largest   size.     It   spreads   through   the   New  England  States 

into  New  York,  New  Jersey  and  Pennsylvania,  occupying   for  the  most 

part     the     swampy     districts,     but     it     is     nowhere     very    common. 

Distributed  over  such   an   enormous   area   and  growing  under  manifold 

conditions    of    climate    and    environment,   the    Black   Spruce   is   found 

to    vary    greatly    in    habit    and   dimensions ;    in    the    cold    sphagnum 

swamps   it   rarely   attains   a  great   size,   but   on   the   alluvial    lands    of 

Athabasca,   even   as  far   north   as   the  58th  parallel,  trees  80  feet  high 

and    three    feet   in    diameter   have   been  noted.     But  perhaps  the  most 

remarkable   conditions   under   which   the   Black   Spruce    is    enabled    to 

find   a   foothold,   occur  in   northern  Wisconsin   where   it  is   called   the 

Muskeag  Spruce ;  its  aspect  and  state  in  this  region  are  thus  described 

by   H.   E.   Ayres   in   the   American   "Garden    and    Forest,"    Vol.    VII. 

p.    504:— 

"On  the  borders  of  small  forest  lakes  which  are  being  covered  witli 
sedges  and  sphagnum,  Picea  nigi'a  is  able  to  exist  without  mineral 
soil,  and  one  may  put  them  under  water  by  standing  on  the  bog  at 
their  roots.  They  grow  very  slowly,  the  annual  rings  of  their  small 
trunk  being  sometimes  so  minute  as  to  be  indistinguishable  by  the 
naked   eye.     These   little   old   trees   are   found   bearing   cones   when   only 

*  This  is  the  oldest  specific  name  but  it  was  left  in  abeyance  for  more  than  a  centiury 
by  most  sul)sequent  authoi-H. 
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tAvo  or  three  feet  high,  and  as  their  energies  appear  to  be  entirely 
expended  in  pro(Uicing  seeds,  the  fertile  branches  become  the  only 
vigorous  ones.  The  cones  are  densely  crowded  near  'the  top  of  the  tree, 
while  the  trunk  below  is  often  destitute  of  living  branches,  although 
unshaded  and  growing  far  from  other  trees.  These  dense  tufts  of  dark 
branches,  like  plumes  upon  poles,  present  a  stmnge  si)ectacle  to  the 
traveller  who  for  the  first  time  crosses  the  larger  muskeags,  esi)ecial!y 
at  twilight,  for  he  seems  to  be  looking  over  a  weiixl  procession 
stretching  mile  after  mile  until  lost  in  tlie  distance.  On  the  smaller 
muskeags  there  is  often  a  regidar  gradation  of  size  from  the  smallest 
seedlings  by  the  water  in  the  centre  of  the  bog  to  the  tall  slender 
trees,  sonnitimes  60  feet  liigh,  upon  the  shores  of  the  basin  with  their 
drooping  branches  \vhi(!h  are  freely  develoju^d  in  the  better  soil  of  the 
high  mai'gins,  and  tnmks  which  rarely  exceed  eight  inches  in  diameter." 
In  striking  contrast  to  the  Muskeag  form  is  a  remarkable  variety 
found  on  the  highest  summits  of  the  Adirondacks.  It  is  the  variation 
of  the  tree  into  a  mere  procumbent  shnib,  so  small  that  it  offers  but 
little  impediment  to  him  who  Avould  walk  over  it.  These  bushes  are 
more  or  less  flattened  in  outline,  tlie  bmnches  issuing  nearly  from  the 
opposite  sides  of  the  trunk  as  in  the  Ground  Hemlock  (Canadian  Yew). 
They  grow  in  dense  patches,  completely  covering  the  gi'oimd,  and  in 
mmierous  instances   with   their   apices  all   pointing   the   same    way. 

The   wood   of  the   Black   Spruce  is  light    and   soft,   but   not   strong. 

Within  the  United  States  and  in  the  border  counties  of  the   Canadian 

Dominion   it  is  used   chiefly   for  the   manufacture  of  paper   pulp;    in 

Manitoba  and  Saskatchewan  where  the  trees  afford   planks  of  greater 

scantling,  the  timber  is   used   for   the   same  purposes    as    that   of   the 

common     Spruce     in     Europe.       Of     the    minor    products    the     most 

extensively   used   are   Spruce  gum   and   Spruce   beer. 

Spruce  gum  is  the  i*esinous  exudation  of  the  Black  and  otlier 
eastern  American  Spruces.  It  is  ooJlected  in  considerable  quantities  in 
winter  in  New  Engltind  and  Canada  by  men  on  snow-shoes  carrying 
long  poles  armed  with  chisels,  with  which  the  viscous  masses  are 
knocked  or  cut  off  and  cauglit  in  smaU  cups  attached  to  the  poles  just 
below  the  chisels.  It  is  dissolved  in  alcohol  and  occasionally  used  in 
medicine. 

Si)ruce  l>eer  was  formerly  made  by  boiling  the  branches  of  the 
Black  and  R(hI  Spruces  with  honey ;  it  is  now  made  from  the  essence 
of  Spruce,  which  is  a  li(piid  of  the  colour  and  consistency  of  molasses 
with  a  bitter,  astringent,  acid  flavour;  it  is  obtained  by  lx)iling  the 
young  brandies  of  the  Black  and  Red  Spruces  in  watc^r,  and  evaporating 
the  decoction.  To  prepare  the  beverage,  the  essence  of  Sprace  is 
boiled  in  water  flavoured  with  various  ingredients  and  then  mixed 
with  molasses,  or  occasionally  with  sugar,  allowed  to  ferment,  and 
bottled.*     Spruce  beer   is   considered  a  pleasant  beverage  in  hot  weatlier. 

The   Black    Spruce   was    introduced    into    Great    Britain   by    Bishop 

Compton  about  the  year   1 700,  or  a  little  earlier  t ;  and  has  since  been 

more  generally  cultivated  in  this  country  than  either  of  the  three  eastern 

American   Spruce    Firs,   although   its    ornamental    qualities   are  not   of 

*  Silva  of  North  America,    XII.    31.      f  Aitoii,  Hortiis  Kewensis,  ed.  II.  Vol.  V.  p.  319. 
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a  very  high  order,  especially  on  dry  soils  for  which  it  is  totally 
uiisuited.  In  moist  retentive  loams  where  it  retains  its  leaves  for 
several  years  and  acquires  a  dense  habit,  the  distinct  hue  of  its 
foliage  renders  it  an  acceptable  tree  for  contrast.  Besides  the  many 
varieties  found  wild  in  North  America,  others  have  originated  under 
cultivation  in  Europe,  but  none  of  them  have  any  especial  value  as 
decorative  pLants  in  this  country.  In  Germany,  where  the  Black 
Spruce  is  much  cultivated  as  a  decorative  tree,  more  attention  is 
given  to  deviations  from  the  common  form,  and  some  of  the 
varieties  as  Downutti  and  Maviaim  are,  according  to  ]>eissner, 
highly   prized. 

Picea   obovata. 

A  tree  60 — 80  feet  high,  resembhng  the  common  Spruce  in  hal)it 
cand  aspect.  Branches  slender,  more  or  less  pendent  or  depressed. 
Branchlet«  pubescent  the  first  year,  with  Hght  reddisli  brown  bark 
marked  by  shallow  longitudinal  oblique  ridges  decurrent  from  the  ])ulvini 
of  the  leaves.  Buds  conic,  scarcely  0*25  inch  long,  with  chestnut- 
brown  perulae.  Leaves  fo\ir-angled,  spine-tipi)ed,  0*5 — 0*75  inch  long, 
bright  green ;  on  the  upper  side  of  the  ])ranchlets  more  or  less 
pointing  forwards  at  an  acute  angle  to  the  axis,  and  mostly  incurved ; 
on  the  under  side  erect  or  pseudo-divstichoiis  in  two — three  ranks. 
Cones  ovoid-cylindric,  approaching  spindle-shaped,  2*5 — 3  inches  long, 
reddish  brown ;  scales  orbicular,  cuneate  with  a  narrow  claw,  roundish 
or  truncate  on  the  apical  side ;  seed  wings  oval,  about  half  as  long 
as   the   scale. 

Picea  obovata,  Ledebour,  FJ.  Altaica,  III.  t.  499  ;  IV.  201  (1833).  Link  in 
Linnwa,  XV.  518  (1841)  Caniere,  Traite  Coiiif.  ed.  II.  237.  Willkomni,  Foratl. 
Fl.  ed.  II.  93.  Beissner,  Nadelholzk.  368.  Masters  in  Joiirn.  Linu.  Soc.  XVIII. 
506  ;  and  Journ.  R.  Hort.  Soc.  XIV.  223. 

Abies  obovata,     Loudon,  Arb.  et  Frut.  Brit.  IV.  2329.     Gordon,  Pinet  ed.  II.  14. 

Pinna  obovata,  Endlicher,  Synops.  ConiK.  119.     Parlatore,  D.  C.  Prodr,  XVI.  415. 

Eng.  Siberian  Spruce.  Fr.  Sapinette  de  Siberie.  Germ.  Altai  Fichte,  Sibirische 
Fichte. 

Pkea  obovata  covers  extensive  areas  in  east  and  north-east  Eussia, 
whence  it  spreads  eastwards  through  the  greater  part  of  Siberia  to 
the  Sea  of  Okhotsk,  and  also  into  Kanitschatka  and  the  Kurile 
Islands.  Its  northern  limit  in  Europe  is  just  within  the  Arctic 
Circle  w-here  it  crosses  the  Ural  mountains,  the  highest  latitude  of 
its  range,  which  nearly  coincides  with  the  northern  limit  of  arborescent 
vegetation,  receding  southwards  through  Asia  with  the  increasing  cold 
of  the  climate.  The  southern  limit  is  but  imperfectly  known,  but 
is  believed  to  follow  the  trend  of  the  Altai  mountains  as  far  as  the 
Amur  region,  ascending  to  4,000  feet  above  sea-level,  and  in  places 
forming  extensive   forests. 

Willkomni  considers  Picea  obovata  to  be  a  climatic  variety  of 
P.  excelsa,  whose  place  it  takes  in  the  great  region  over  which  it  is 
.spread.       Transitional    forms    in    tlie    size    and   shape    of   the   cones   and 
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also  of  the  cone-scales  are  fi*equent  in  Russia  where  the  two  Spruces 
meet,  some  of  which  may,  howev^er,  be  due  to  hybridity.  Seedlings  of  P. 
obovata  raised  under  cultivation  usually  preserve  the  distinctive  cliaracters.* 
The  Siberian  wSpruce  is  scarcely  known  in  Great  Britain,  and  no  full 
description  of  it  appears  to  have  been  published.  It  is  cultivated  in 
north  Germany  and  Russia  as  an  ornamental  tree,  where,  on  account 
of  its  slender,  sulvpendulous  liabit,  it  affords  a  pleasing  addition  to  tin* 
few  coniferous  trees  available  for  so  vigorous  a  clinmte.  A  variety 
discovei*ed  by  Maximowicz  in  the  extreme  i>art  of  its  range,  and 
introduced  by  him  under  the  name  of  P.  ohovaia  Japontcu,  is  also  in 
cultivation  in  German  gardens ;  t  and  another,  or  the  same  variety,  hajs 
Ixjen  introduced  into  British  nurseries  as  P.  Maxiniowiezu,  but  like  the 
typical  form  it  soon  perishes  under  the  stimulus  of  the  higher 
temperature  of  this  country.  In  such  a  climate  as  that  of  northern 
Russia  and  Siberia,  the  economic  importance  of  P.  obocafa  is  very   great. 


Picea  Omorica. 

A  tall,  slender  tree  with  a  spire-like  top,  in  places  attaining  a  height 
of  125  or  more  feet,  with  a  trunk  not  more  than  18 — 24  inches  in 
diameter     covered     with     reddish     brown     bark.  Branches     short     in 

proportion  to  lieight  of  trunk,  the  lowermost  decurved  and  uptumeil  at 
the  tip,  those  above  horizon  till  or  ascending.  Brancldets  distichous  and 
mostly  opposite,  often  with  a  third  weaker  grow^th  on  the  under  side  of 
the  axial  shoot  ;  bark  pale  brown,  prominently  fluted  longitudinally,  the 
youngest  growths  pubescent.  Buds  globose-conic,  about  an  eighth  of  an 
inch  long,  invest(?(l  with  red-brown,  ovate-lanceolate  perulae.  Leaver 
jKirsistent  four — five  years,  sessile,  narrowly  linear,  flattened  with 
thickened  midrib  and  short  callous  tip,  0*25 — 0*75  inch  long,  with 
two  greyish  white  stomatiferous  bands  on  the  (mori>hologically) 
upper  or  ventral  side,  lustrous  green  on  the  dorstil  side  ;  th<jse 
on  the  ascending  shoots  standing  out  from  all  sides  ;  on  the  lateral 
shoots  pointing  forwards  on  the  upper  side,  pseudo-<listichous  in 
tliree — four  ranks  on  the  imder  side.  Staminate  flowers  shortly  stalked^ 
ovoid-cylindric,  bright  red,  0*5 — 0*75  inch  long,  surrounded  at  the  base 
by  immerous  involucral  bracts.  Cones  ovoid-conic,  obtuse,  1*5 — 2  inches 
long  and  0*75 — 1  inch  in  diameter,  bluish  black  while  growing,  dark 
brown  when  mature,  standing  out  horizontally  or  sub-pendulous  ;  scaler 
suborbicular,  convex,  with  undulate  denticulate  margin. 

Picea  Omorica,  Pancic  ex  BoUe  in  Moiiatschrift  des  Vereins  zar  Befordcninff  des 
GartenlMiiiea,  1877.  Masters  in  Gaid.  Chron.  VII.  (1877),  pp.  470,  620 ;  XXI. 
(1884),  p.  308,  with  lig.  ;  Joiini.  Linu.  Soc.  XXII.  203,  with  fig.  ;  and  Journ. 
R.  Hort.  Soc.  XIV.  223.  Willkomni,  Forstl.  Fl.  ed.  II.  99.  Beissner,  NadelhoUk. 
382,  with  fig. 

Eng.  Servian  Spnice.     Genn.  Omorika-Fichte. 

Picea  Oirwi^ira  has  a  very  restricted  habitat  on  the  mountains  of 
south-west  Servia  and  their  prolongation  into  the  neighbouring  States 
of  Bosnia  and  Montenegro,  occurring  singly  or  in  small  groves  at 
elevations  ranging  from   2,000   to  4,000   feet,  forming  forests  only   in 

*  Beissner,  Nadelholzkunde,  369. 

t  I   am  indebted  to    Mr.  Spiith  of   Baumsclmleweg,  near  Berlin,  for  brancldets  of  Picea 
obovata  and  its  variety  japonica. 
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the  most  inaccessible  places.  It  was  discovered  near  Zaovina  in 
Servia,  in  1872,  by  Dr.  Pancic  of  Belgrade,  and  subsequently 
introduced   by   him  into   European   gardens. 

The  Servian  Spruce  Fir  is  of  cousidemble  scientific  interest  on 
account  of  its  comparatively  recent  discovery  and  its  restricted  habitat  ; 
and  moreover,  that  its  nearest  affinities  are  not  tlie  two  species 
geographically  contiguous  to  it — P.  exc.elsa  and  P.  orientcUis — but  two 
that  are  most  remote,  P.  sitchensis  (north-west  America)  and  P.  ajanensis 
(Japan),  forming  with  them  a  distinct  section  of  the  genus.  Willkomm 
is  of  opinion  that  P.  Oniorica  had  formerly  a  more  extensive 
distribution  but  became  exterminated  for  the  sake  of  its  timber,  and 
that  it  has  been  preserved  within  its  present  narrow  limits  by  its 
greater  inaccessibility.  The  name  Omorictx,  or  Morica,  is  the  vernacular 
name  by  which  it  is  known  in  tlie  region  it  inhabits.  Its  introduction 
into  British  gardens  is  too  recent  to  admit  of  any  expression  of  opinion 
resi)ecting  its  merits  as  an  ornamental  tree,  the  only  purpovse  for  which 
it  should  be  planted  in  this  country.  It  grows  slowly  during  early 
life,  but  it  has  proved  hardy  thus  far,  and  it  is  quite  distinct  iw 
liabit  and  aspect  from  every  otlier  Spruce  Fir. 


Picea  orientalis. 

A  medium-sized  or  tall  tree  according  to  situation ;  the  trunk 
50 — 80  feet  high  and  1*5 — 2*5  feet  in  diameter,  covered  with  ash-brown 
rugose  bark  which  in  old  trees  is  fissured  into  irregular  thin  plates. 
In  Great  Britain,  densely  branched  from  the  Imse  upwards  and  presenting 
a  pyramidal  outline  broken  by  projecting  branches.  Branches  horizontal^ 
the  uppermost  slightly  ascending,  ramification  distichous ;  branchlets. 
oi)posite  or  alternate  with  pale  reddish  brown  bark  fluted  with  shallow 
cortical  out-growths  as  in  Pirea  exce/sa.  Buds  broadly  conic,  acute^ 
0*25  inch  long,  cliestnut-brown.  Leaves  pei-sistent  seven — nine  years^ 
spirally  crowded  and  closely  appressed  to  the  branchlets  except  on 
the  under  side  where  they  spreail  laterally  at  a  small  angle  to  the 
shoot,  obscurely  four-angled,  obtuse,  0*3 — 0*5  inch  long,  dark  lustrous 
green.  Staminate  fiowei-s  solitary  or  in  pairs  mostly  near  the  end  of 
shoots  of  the  preceding  year,  cylindric-conic;  obtuse,  carmine-red, 
sun*ounded  at  the  base  bv  small  involucral  bracts  in  two  series : 
connective  of  anther  suborbicular  and  minutely  denticulate.  Cones 
conic-cylindric,  2 — 5  inches  long  and  0*75  inch  in  diameter;  at  first 
dull  violet-purple  changing  to  brown  when  mature;  scales  obovate-oblong, 
0'65  inch  long,  closely  imbricated,  the  exposed  apical  margin  entire. 
Seed   wings   obovate-oblong,    half   as    long   as    the    scale. 

Picea  orientalis,  Carri^re,  Traite  Conif.  ed.  I.  244  (1855) ;  and  ed.  II.  32.> 
(1867).  Boissier,  Fl.  orient.  V.  700.  Willkomm,  Forstl.  Fl.  ed.  II.  97.  Mastei-s 
in  Gard.  Chron.  XXV.  (1886),  p.  333,  with  fig.  ;  III.  ser.  3  (1888),  p.  754  ;  and 
Jouni.  R.  Hort.  Soc.  XIV.  223.     Beissner,  Nadelholzk.  374,  with  fig. 

Abies  orientalis,  Poii-et,  Diet.  VI.  518  (1804).  Loudon,  Arb.  et  Frat.  Brit.  IV. 
2318.     Gordon,  Pinet.  ed.  II.  15.      I^wson,  Pinet.   Brit.  II    163,  t.  23  and  figs. 

Pinus  orientalis,  Linnjeus,  Sp.  Plant,  ed.  II.  1421  (1763).  Bieberstein,  Fl. 
Tanrico-Caucaa.  II.  409.  Endlicher,  Svnops.  Conif.  116.  Parlatore,  D.  C.  Prodr. 
XVI.  414. 

Eng.  Eastern  or  Oriental  Spruce.  Fr.  Sapinette  d'Orieut.  Germ,  Morgen- 
landische  Fichte,  Sapindusfichte.     Ital.   Abete  orientale. 
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The  botanical  liisOiy  and  j^eofjraiihical  (UstvilnUion  of  the  OrieiitJil 
8])rnce  is  only  to  be  gleaned  froiu  a  few  scattered  records  by 
exiilorei-s  of  the  region  over  which  it  is  spreiid,  coinnienciiig  froiu 
the  early  part  ot  the  eighteentli  century.  It  was  first  detected  by 
Touniefort  on  the  mountains  south-east  of  Trebizoud,  where  it  ia 
still  abundant,  and  a  brief  description  of  it  is  given  in  his  "  Voyages,'' 
imblished  in  1717-  After 
a  long  interval  followed 
the  Knssian  botanists  sent 
to  explore  the  Caucasian 
region,  the  earliest  of  whom 
was  I'allas,  who  deacril^ed 
the  tree  in  his  "  FloiB 
Rossica "  as  Pintis  Picea, 
thus  mistaking  it  for  the 
European  Spruce,  but 
Bielierstein  some  years  \ater 
recognised  it  ns  a  distinct 
species  under  Tournefort's 
name  of  Vinns  winiiali^ 
It  was  descrilted  by  Loudon 
in  the  "Arboreiuui  et  Fruti- 
cetum  Britannicmu "  as  an 
nuiutroduceJ  si>ecies  at  the 
date  uf  publication  of  that 
work  (1838),  but  it  is 
supposed  to  have  been  io- 
troduc^d  into  Great  Britiiin 
two  or  three  years  after- 
wards. Subsequent  explora- 
tions of  the  Cai:casian  r^mi 
show  tiiat  the  geographical 
range  of  I'ia-a  oiientaiia  is 
^'^  "*'     '  Ki  ii"«  c  fluvi^ra!"  '^' '  *   ^"'  almost    cont«niiinous    witili 

(Fromtic  -ini  ,1    Jn     ii)  t\nt  of  AbirsJu'^oiffmannianm 

with  which  it  is  iu  taaay 
pHces  assoditel  Imt  it  ascen  Is  to  a  hi^jhei  altitude.  Its  western  limit 
i-<  ou  the  mountains  s  nth  east  rf  Tiebizond  whence  it  spreads  over 
the  whole  mnintainous  regi  >n  boundel  on  the  north  by  the  h^ 
chain  of  (.  iiieisus  yiojer  as  far  east  as  liflis,  its  further  spread  m 
that  direction  leiii^'  pie\ented  h^  the  and  climate  of  the  steppes 
<t  eastern  (leiigii  On  all  the  imunlauis  it  has  a  vertical  range 
\'arying   from   2,000  to  6,000   feet   above  sea-level,  always  ascending  to 


Piceu   onentalis  at   Highiiain   Court,    Gloucester. 
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the   highest   limits   that   can   he  reached,  a  circumstance   that  accounts 

for  its  hardiness  in  a  higher  latitude. 

Xotliing  authoritative  is  found  respecting  tlie  economic  uses  of 
Picea  arienialU.  Wliatever  may  he  the  cjuality  of  its  timlwr  it  is 
])r(^l>ahly  not  mucli  used  in  the  Caucasian  provinces,  that  of  Aldei* 
Nordmayiniana  heing  more  easily  accessihle.  In  tliis  c<mutry  Pirea 
(rneriialU  is  planted  solely  as  an  ornauienttvl  tree,  and  as  such  it  is  one 
of  the  most  effective  of  the  Spruce  Firs ;  *  although  the  habit  is  of 
the  same  i)yramidal  (character  the  formahty  is  much  diminislied  hy  the 
l)rojection  of  many  of  its  slender  hranclilets,  which  makes  tlie  outline 
])eaked  aud  pointed.  The  colour  of  the  foliage  is  not  oidy  distinct 
hut  also  attractive  ;  when  the  Imds  first  cast  off  their  scaly  protect i<»n, 
and  hurst  into  growth  in  spring,  the  tender  shoots  are  bright  yellow, 
and  as  they  lengthen,  the  leaves  become  a  soft  delicate  green,  forming  a 
beautiful  contrast  to  the  rich  colouring  of  the  mature  foliage.  A.  orie^ttalu 
should  hm^c  a  phice  in  every  collection  of  Couifers ;  it  is  quite  hartly, 
but  of  rather  slow  growth  in  dry  soils ;  a  space  with  a  nulius  of  not 
less  than    15    to    20   feet   should   be   allowed    for   it. 


Picea  polita. 

A  tall  or  mediunPsized  tree  according  to  situation  and  enviroinuent^ 
in  exceptional  cases  attaining  a  heiglit  of  100  feet  in  the  Wiinner  jiaits 
of  Japan.  In  Great  Britain  the  oldest  trees  scarcely  exceed  30  feet 
high,  wnth  a  broadly  conical  outline  interrupted  by  projecting  branches. 
Bark  of  tnmk  rugose,  reddish  brown.  Branches  spreading  or 
ascending,  nuich  ramified  at  tlie  distal  end,  and  covered  with  brown 
bark  roughened  by  the  convex  pulvini  of  the  fallen  leaves.  Branchlets 
distichoufe  and^  opposite,'' with  many  adventitious  shoots  of  weaker 
giowth  both  on  the  upper  and  lower  side  of  the  branch ;  bark 
light  yellow-brown  with  oblique  rounded  ridges.  Buds  globose-conic, 
0*25 — 0*4  inch  long,  with  ovate  shining  reddish  broA\Ti  jierulae. 
Leaves  ])ersistent  seven^nine  years,  spiraUy  aiTanged  around  their 
axes,  spreading  on  all  sides  from  it,  or  slightl}'  curved  upwartls, 
acicular,  0*5^ — 0*75  inch  long,  obscurely  four-angled,  flattened  at  the  fij) 
into  a  pungent  mucro,  light  green.  Cones  ovoid-cylindric,  obtuse,  3 — 4 
inches  long  and  1'5 — 2  inches  in  diameter;  scales  sulwrbicular, 
abruptly  cuneate  at  tlie  base,  the  outer  margin  rounded  and  minutely 
erose.      Seed-wings   obovatti-oblong,   two-thirds    the   length   of   the    scale. 

Picea  polita,  Carri^re,  Traite  Conif.  ed.  I.  2.56  (1855) ;  and  ed.  II.  342  (1867). 
Masters  m  Jonni.  Linn.  Soc.  XVIII.  507  ;  Gai-d.  Chron.  XIII.  (1880).  p.  2S3. 
with  tig.  ;  and  Joum.  R.  Hort.  Soc.  XIV.  223.  Mayr,  Ablet,  des  Jap.  Reicnes,  46, 
Tafel  III.  tig.  7.     Beisfner,  Nadelholzk.  380,  with  fig. 

Abies  polita,  Siebold  and  Znccariui,  Fl.  Jap.  II.  20,  t.  Ill  (1842).  Mnrray, 
Pines  ana  Firs  of  Jamn,  77,  with  tigs.     Gordon,  Pinet.  ed.  II.  16. 

Pinus  polita,  Endlicher,  Synops.  Conif.  121  (1847).  Parlatore,  D.  C.  Prodr. 
XVI.  417. 

Eng.  Prickly  Fir,  Tiger's-tail  Spruce.  Fr.  Epicea  a  queue  de  Tigre.  Gerni. 
Stacheltichte,  Kosenfichte,  Glattzweigigefichte.      Jap.  Haii-nioiui,  Tora-nionii. 

*  Among  the  many  fine  specimens  of  pMa  orkntalis  scattered  over  Givat  Britain  and 
Ireland,  those  at  Higbnam  Court,  Bayfoi-dbuiy,  Orton  Hall,  Ihiukeld,  Murthly  Castle, 
Abercairny,   Penrliyn  Castle,  Fota  Island,  Powerscourt,  are  esjwcially  noteworthy." 
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Picca  polita  is  the  most  distinct  of  the  Japanese  Spruce  Firs,  one 
that  has  not  been  confused  with  any  other,  nor  encumbered  with  a 
perplexing  synonymy.  It  has  now  become  very  rare  in  ttie  wild  state 
in  Japan ;  isolated  treus,  often  of  miserable  aspect,  only  are  to  be  seen 
scatteretl  over  the  niomitainous  districts  from  the  extreme  south  to 
about  the  38th  parallel  of  north  latitude,  beyond  which  it  is 
nowhere  found  wild.  It  is  much  cultivated  Iiy  the  Japanese  for 
the  decoration   of   their  gardens   and   temple  enclosures,  and  for   these 


purposes  it  has  obtained  a  much  more  extended  distribution,  but 
under  culti\'ation  it  is  invariably  of  smaller  dimensions.  In  Great 
Britain,  in  its  young  state  when  fairly  vigorous,  it  is  one  of  the 
most  attractive  of  Firs ;  the  light  yellowisJi  Itark  of  the  branchlets, 
the  shining  red-brown  buds  and  the  lively  green  of  the  foliage 
present  a  variety  of  colours  that  is  seldom  seen  so  effectively  in 
any  other  species.  It  does  not,  however,  thrive  so  well  in  the  drier 
climate  of   England   as   in   Japan   and   in   New   Zealand,  where   it   has 
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been   introduced,  and   beautiful   as   it  is   in   its   young  state,  it   cannot 
be   said   to   improve  much   with   age   although   quite   hardy.* 

R(»<4aided  in  all  its  as[)ects,  Pirea  j^olifa  gives  the  impression  of  its 
iK^iiig  an  archaic  form  of  Picea  that  has  neiirly  rtmcheil  tlie  sptm  of 
its  existence,  and  is  now  gradually  passing  away.  Its  neart^st  affinities 
aie  P.  Sinithiaiia  of  tlie  Himalaya,  and  P.  Sclirerd'iajia  of  Turkestan, 
the  three  speci(\s  forming  a  sul)-section  of  the  genus,  distinguished  chiefly 
by  the  position  and  colour  of  the  leaves  which  arc  less  crowded  than 
in  the  otlier  Spruce  Firs ;  by  tlie  i^erular  scales  and  shaj)e  of  the 
winter  buds ;  and  by  the  scales  of  the  cones  being  smooth,  with  the 
exposed   margin   nearly    enti^l^ 

Picea  2>o/i7a  was  introduced  by  the  late  John  Gould  Yeitch  in  1861. 
The  specific  name  ^^o/Z/a  (polished  or  adonied)  was  probably  selected 
in    reference  to   the    lustrous  smoothness   of   the   leaves   and   ieiif-bu<l<. 


Picea   pungens. 

A  slender  tree  80 — 100  feet  liigh,  but  occjisionally  considerably  more, 
with  a  trunk  rarcly  exceeding  3  feet  in  diameter,  and  covered  with 
brownish  grey  bark  fissured  into  small  oblong  plates.  In  early  life 
up  to  alxjut  fcjrty  yeai-s  Pi^ea  7^w7«f/ew.s  is  furnished  with  whorls  i»f 
branchcis  at  regidar  but  rather  distant  intervals,  gradually  short^sr 
u[)wards,  forming  a  synmietrical  tree  with  a  broadly  conical  outline  ; 
in  old  age  it  is  <lescribed  as  l)eing  generally  destitute  of  lower 
branches,  and  with  a  thin,  pyramidal  crown.  Branchlets  stoutish,  rigid, 
with  pale  yellow-brown  bark ;  buds  broadly  conic,  obtuse,  with  light 
chestnut-brown  pendae  reflexed  at  the  apex.  Leaves  persistent  five — 
seven  years,  standing  out  fn)m  all  sides  of  the  branchlets  and 
l)ointing  forwards  at  an  angle  of  about  45"  to  the  axis,  four-side<l, 
straight,  rigid  and  spine-tipped,  0'75 — 1*25  inch  long,  bright  gn»en, 
mostly  with  a  distinct  glaucescence  which  varies  much  in  different 
individuals  from  bluish  jnev  to  silverv  white.  Staminat^?  floAvers 
ovoid-cylindric,  more  than  0*5  inch  long,  with  anthers  tinged  with  re<l. 
Cones  su])-cylindric,  slightly  tapering  towards  the  apex,  sul)-sessile  or 
shortly  stalked,  2*5 — 4  inches  long ;  scales  rhomboi<lal,  sulMicute  or  rcmnde<l 
at  the  apex,  conspicuously  striated  on  the  exposed  side  and  undidate^l 
at  the  margin,  light  orange-brown.  Seed- wings  oblong-truncjite,  half  as 
long   as    tlie    scale. 

Picea  pungens,  Eiigelmann  in  Gaixi.  Chron.  XI.  (1879),  p.  334.  Masters  in  Gard. 
Chron.  X.  ser.  3  (1891),  p.  547,  witn  %  ;  and  Jouni.  R.  Hort.  Soc.  XIV.  2:J3. 
Sargent,  Forest  Trees  N.  Amer.  10th  Census  U.S.A.  IX.  205.  Mayr,  Wald. 
Xordamer.  352.     Beissner,  Nadelholzk.  346. 

P.  Panyaua,  Sargent,   Silva  N.  Amer.   XII.  47,   t.    600  (1898). 

P.  comniutata  of  butch  and  Belgian  Nui-senes  (not  Parlatore). 

Eng.  and  Amer.   Blue  Spruce,  Colorado  Spruce. 

With  the  exception  of  Picea  Brewcriaria,  P.  puiigens  is  the  most 
restricted  in  habitat  and  numbers  of  all  the  American  Spnice  Firs. 
It  occurs  on  the  Kocky  Mountains  towards  the  southern  part  of  the 
range   at   elevations   between    6,000   and   9,000   feet.      "  Nowhere    verj' 

*  The  liest  s|)ecinien8  of  Picea  polita  are  seen  in  che  southern  and  south-western  countless 
especially  in  Devon  and  Cornwall. 


N 
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almiidaiit,   it    U   generally    scattered    along    the    mountain  streams    of 

Oobiwlo  aiul  eastern  I'tuli  anil  iiortliwanls  to  those  of  the  AVind  Ei\'er 
mountains   of  Wyoming."  " 


(f™ 


Thii  hjiKlsoiut  SpruLi  Fii  ttjw  diatovfu.l  on  Pike's  I'eiik  in  Culoradu 
li\  Dr  P(iiT\  in  1862,  at  tin  siinit  time  as  P  Engelwanin,  and  n  la 
l>ri>l)ab]>  nitroihn,ril  with  that  ipccies  with  which  it  v*  atill  confused  m 
iimiM  (jnrdens  It  is  iin<[in-itioiialjh  tlie  iinwt  Ijeautifiil  of  all  Spruu 
1-in*  foi  garden  i  lee  oration,  a  dietinition  it  ones  U>  the  reniarkahk 
glamescMiie  of  its  foliage  whitli,  however,  varies  imuh  in  mt*iisitj  in 
different  seidliiig*,  but  when  moat  hei^nttiud  h  of  a  sil\en  grejisli 
•Siha  of  North  AmencH,   \II    4S 
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blue.  Between  this  and  the  ^"een  form  which  is  quite  rare,  is  to  Ix" 
found  every  possible  gradation  in  colour,  so  that  varietal  names  foundeil 
on  it  have  but  little  value  or  significance.  P.  pungens  is  quite  hardy 
and  grows  somewhat  slowly  at  first  in  all  ordinary  soils  and  situations. 
Among  the  most  noticeable  deviations  from  the  common  type  in  liabit 
is  one  with  pendulous  branches  which  originated  in  the  nursery  of 
Messrs.  Koster  at  Boskoop,  in  Holland  ;  and  one  figured  in  the 
"  (Tartenflora "  for  1891,  at  page  70,  under  the  name  of  Kanig  Alftert 
vo?i  Sachsen ;  a  vigorous-growing,  long-leaved  variety  that  originated  in 
the   nursery  of  Herr  Weisse  at  Kamenz,  in  Germany. 

Picea  rubra. 

A  larger  tree  than  Picea  nigra  with  which  it  was  for  a  long  time 
confused,  usually  70 — 80  feet  high,  but  sometimes  exceeding  100  feet 
high  with  a  trunk  2 — 3  feet  in  diameter  covered  with  bark  mucli 
resembling  that  of  P,  nigra.  Branchlets  stoutish  with  pale  bro^vn 
bark  marked  with  longitudinal  ridges.'  Buds  small,  broadly  conic  with 
reddish  brown  perulse.  Leaves  spirally  crowded  around  the  branclilets, 
standing  out  on  all  sides,  pointing  forwards  and  more  or  less  falcately 
curved,  obscurely  four-angled  with  a  short  callous  tip,  0*5 — 0*75  inch 
long,  at  first  bluish  green  changing  to  dark  green.  Staniinate  flowers 
sub-cvlindric,  about  0*5  inch  long,  with  red  anthers.  Cones  ovoid-cylindric, 
obtuse,  about  2  inches  long  and  0*76  inch  in  diameter,  shortly  stalked, 
chestnut-brown  when  mature ;  scales  broadly  obovate-cuneato  with  entire 
margin,  obscurely  striated  on  the  exposed-  side.* 

Picea  rubra,  Link  in  Linnrea,  XV.  521  (1841).  Carri^re,  Traite  Conif.  ed.  11.  322. 
Beissner,  Nadelholzk.  338,  with  fi^. 

P.  niffra  var.  nibra,  £ngelniann  m  Gard.  Chron.  XI.  (1879),  p.  334.  Macouu,  Cat. 
Canad.  Plants,  362. 

P.  rubens,  Sargent.  Silva  N.  Anier.  XII.  33,  t.  597  (1898). 

Abies  rubra,  Loudon,  Arb.  et  Frut.  Brit.  IV.  2316,  with  fig.  Forties,  Pinet. 
Wobuni,  101,  t.  35.     Gordon,  Pinet.  ed.  II.  17. 

Pinus  rubra,  Lambert,  Genus  Pinus,  I.  t.  28  (1803)  Hooker,  W.  Fl.  Bor.  Amer. 
II.  164.     Endlicher,  Syno^)s.  Conif.  113.     Parlatore,  D.  C.  Prodr.  XVI.  413.t 

Eng.  and  Amer.  Red  Spnice.     Fr.  Sapinette  rouge.     Germ.  Rochfichte. 

The  area  over  which  the  Eed   Spruce  is  distributed  may   be  stated 

in    general    terms    to   comprise    the   border    counties   of   the   Canadian 

Dominion  south  of   the  valley  of  the   St.   Lawrence  and   north-eastern 

States  of  the  American  Union,  whence  it  spreads  southwards  along  the 

Alleghany   mountains   to   the    high    peaks    of   North    Carolina.      It  is 

the  most  valuable  timber  tree   of   the  region  over  which  it  is  spread  ; 

its    wood    is    used    for    all    descriptions    of    carpentry,    and    also    for 

conversion   into   paper   pulp. 

I  have  followed  the  highest  authority  on  American  trees  in  retaining 
Picea  nihra  distinct  from  P.  nigra  \  it  presents,  however,  one  of  tho:>e 
doul)tfid  cases  in  which  the    views   of   botanists   must   unavoidably  differ 

*  Fertile  branchlets  communicated  from  the  Arnold  Arboretum,  Harvard  University, 
Massachusetts,  U.S.A. 

t  The  extremely  perplexing  synonomy  of  Picea  rubra  and  the  numerous  and  often  eontra- 
dictoiy  literary  references  to  it  are  skilfully  dealt  with  by  the  author  of  the  Silva  of  North 
America,  Vol.  XII.  loc.  cit.  supra. 


PICEA     SCHRENKIANA.  451 

Dwiiig  to  tlu;  want  of  more  detinite  characters  to  establish  satisfactorily 
its  specific  i*ank.  The  characters  chiefly  relied  on  to  distinguish 
specifically  P.  nihra  from  P.  niijra  are  : — the  lar<^er  size  and  different 
shape  of  tlie  staminate  flowers  of  the  first  named ;  the  leaves  of  the 
Red  Sj)ruce  are  the;  longer  of  the  two,  and  dark  lustrous  green,  whilst 
those  of  the  Black  Spnice  have  a  bluish  tinge  and  are  frequently 
very  glaucous :  the  Red  Spnice  is  the  larger  tree,  growing  only  on 
well-drained  hill-sides,  whilst  the  Black  Spruce  inhabits  wet  sphagiuim- 
covered  l)ogs.  Very  little  is  known  of  the  Red  Spruce  in  Great 
Britiiin ;  the  few  s])i;ciniens  that  are  i)ointed  out  as  such,  are 
half-denuded,  unsightly-looking  objects  that  afford  no  certain  data  for 
identification.* 

Ficea   Schrenkian  a. 

A  tall  tree  with  jK^ndulous  bmnches  and  branchlets  much  resembling 
Pirea  Siinthiana  in  habit  and  as])ect.  In  (rivat  Britain  the  branchlets 
oi  the  young  trees  arc?  somewhat  rigid,  more  like  those  of  P.  j^oNfa 
with  the  bark,  buds  and  foliage  of  P.  Smifhiafia.  Leaves  acicidar- 
linear,  obscurely  four-angled,  with  a  short  callous  tip,  somewhat  rigid, 
straight  or  falcaUdy  curved,  0'7o — 1  inch  long,  pointing  forwards 
on  all  sides  at  an  angle  of  about  45°  to  the  axis,  and  d«arker  in 
<;olour  than  those  of  P.  Smiihiana  and  P,  poliia.  Cones  (»ylindric, 
obtuse,  3*5 — i  inches  long  and  1 — 1*25  inch  in  diameter,  dark 
histrous  brown ;  scales  obovate-cinieate  with.  I'utire  margin,  convex  on 
the    dorsal   side.t 

Picea  Schrcukiana,  Fischer  and  Meyer  in  Bull,  de  I'Acad.  St.  Petersl).  X.  253  (1842). 
Beissner,  Nadelholzk.  871. 

P.  obovata  var.  Schrenkiana,  Cam^re,  Traite  Con  if.  ed.  II.  338.  Masters  in 
Joiini.  Linn.  Soc.  XVIII. 

Abies  Schrenkiana,  Ooi-don,  Pinet.  ed.  II.  18. 

Pinus  Schrenkiana,  Endlicher,  Synojw.  Con  if.  120. 

P.  obovata  var.  Schrenkiana,  Parlatore,  D.  C.  Prodr.  XVI.  415. 

The  Spruce  Fir  originally  named  /^/rm  Schrenkiana  by  Fischer  and 
Meyer  was  discovered  by  Schrenk  in  the  Siberian  Kirghiz  about 
the  year  1841.  The  Fir  described  above,  which  is  also  that 
<lescribed  by  I^eissner  as  P,  Schrcnkiftjut,  was  detected  by  Dr.  Albert 
Kegel  nearly  forty  years  afterwards  on  the  Thian-Schan  and  Ala-tau 
mountains  in  southern  Turkestan.  Cones  and  seeds  of  the  Turkestan 
tree  were  sent  to  the  Imperial  T3otanic  Garden  at  St.  Petersburg, 
whence  seeds  and  plants  were  subsequently  distributed  among  several 
European  gardens,  and  tlie  young  trees  both  in  Great  Britain  and 
Germany   possess   the   characteristics   described   above. 

Schrenk 's  original  discovery  is  stated  by  Fischer  and  Meyer  to  be 
closelv  allied    to    the    Sil)erian  Picea   ohovafa  and  was  referred  to  it  as  a 

*  There  are  two  larf^e  trees  at  Dropniore  labelled  Picea  rubra  ao  like  P.  excelsa  that,  in 
the  absence  of  cones,  their  identification  is  involved  in  some  doubt. 

+  Fresh  specimens  of  brancblets  with  buds  and  foliage  were  communicated  from  the 
Veitchian  nursery  at  Cooml>e  Wood,  and  hy  Mr.  S[>ath  from  his  nursery  at  Baumschuleweg, 
2iear  Berlin.  Cones  gathered  by  Dr.  Albert  Kegel  in  Turkestan  were  presented  to  Messrs. 
Veitch  by  the  late  Dr.  Ed.  Kegel. 
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variety  by  Carribv  ami  Parlatore.  But  tlio  nearest  affinity  of  Hit* 
Turkestan  tree  as  indicated  by  tbe  3^oun<,'  specimens  in  cultivation  is 
so  obviously  tbe  Himalayan  J*.  Srnithiann  that  it  Ls  extremely  doubtful 
whetlier  it  is  the?  S4\me  si)i»cies  as  the  original  P.  SchrenJdana  of  FLscber 
and  Meyer.*  Should  proof  be  heieafter  forthcoming  that  tliis  sunuise 
is  correct,  it  is  clear  that  the  Turkestan  tree  must  have  another  name, 
and  no  more  appropriate  one  coidd  be  found  than  P.  lie/jeh'ana  which 
would  commemorate  both  the  discoverer  and  liis  father,  the  excellent 
l3otanist  who  so  long  and  successfully  directiHl  the  Im^xmal  l^)tanic 
(harden  at  St.  Petersburg.  It  will  be  noted  that  the  geogrfijihical 
position  of  the  two  forms  favours  what  is  here  stated  resjK^cting  their 
affinities  ;  the  Siberian  Kirghiz  is  included  in  or  is  at  least  contigiiouj^ 
to  the  habitat  of  P.  ohovata,  and  is  separated  by  a  desert  region  from 
the  mountains  of  Turkestan  which  are  connected  by  the  Hindu-Koosh 
and  its  offsets  with  the  Himalaya  of  Afghanistan  on  which  P.  Smifhiana 
is  very  abundant.  Like  all  conifeious  trees  inhabiting  a  rigorous  climate 
P,  Schrenkiana  does  not  grow  satisfactorily  under  the  stimulus  of  the 
higher  winter  temperatuie  of  Great  Britain,  Init  further  trial  is  needeil 
before  its  suitableness  or  otherwise  for  the  gardens  and  Pineta  of  this 
coimtrv  can    be    determined. 

Picea   sitchensis. 

A    tree  of  very  variable  height  and  dimensions,  usually  about  100  feet 

high,    but    trees     200 — 250    feet    high    with     a     conspicuously    tfqKMing 

tnink    12 — 15    feet   in   diameter   near   the   base   are  not  uncommon  along 

the   coast   of    Washington   and    Oregon  ;    at   the   extreme   northern   limit 

of    its    distrilmtion    it   is    reduced   to   a    low   shrub.      In   (rreat   Britain 

when    standing    alone    and    growing    in    favourable    situations,  it    has    a 

broadly    jiyramidal   outline,    the   bark   of   the   oldest    trees    usualh'   much 

and    irregularly    fissured.       Branches    spreading    horizontally    or    slightly 

depressed,  the    lowermost    often   long    in   proportion    to    height  of   tnmk. 

Bark    of    branchlets    pale    yellowish    brown ;    buds   ovoid-conic,  sub-acute^ 

0*25    inch    long    with     reddish    brown,    ovate,    obtuse    jierulse.       I>?aves 

persistent   three — seven  years  according   to   the   soil  in  whicli  the  tree   is. 

growing ;    linear,    flattened,  rigid    and    spine-tipped,   0*5 — 0*75    inch   long, 

but    occasionally  larger    on    vigorous    shoots,  spirally  crow^led   around  the 

branchlets,  the  longer  ones  on  the  luider  side  sub-distichous  in  two — three 

ranks  ;    the  shorter  ones  on   the  ujjper  side  pointing  forwards  at  a  small 

angle   to   the  axis,  with  a  silvery  white  stomatiferous  band  on  each  side 

of   the   thickened  midrib  on   the  ventral  side,  light  lustrous  green  on  the 

dorsal   side.       Staminate   flowers  lumierous,  (m   lateral   branchlets    of   the 

I)receding  year,  cylindric,  reddish   crimson,    .shortly  stalked,  surrounded  at 

*  With  the  object  of  obtaining,  if  possible,  luoi-e  definite  information  on  this  point,  I 
addressed  a  conmuuiication  i)ointing  out  the  difficulty  to  Dr.  Fischer  de  Waldlieini,  the 
Director  of  the  Imperial  Botanic  Garden  at  St.  Petersburg,  who  courteously  replied  that  tliere 
were  several  specimens  of  Picea  Schrenkiana  gathered  in  Turkestan  preserved  in  the  herbarium 
of  the  (Jai-den  of  which  two  or  three  scarcely  differ  from  P,  SmUhiana^  whilst  other  types  are 
easily  distinguished  from  it  by  their  shorter  and  thicker  acicular  leaves  ;  the  greater  number 
are,  however,  inteniiediate  forms.  The  Director  adds:  **  Peut-^tre  toutes  les  variations  ne 
forment  qii'une  seule  e8i)ece.  II  est  bien  difficile  de  le  dire  pour  siir  h,  cause  de  trop  peu 
d'exeniplaires  disponibles,  d'antant  plus  (pie  ces  changements  dqiendeut  du  lien  d& 
croissance  selon  raltitude,  etc." 
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tlie  base  l)y  numerous  involucral  bracts.  Cones  cylincbic,  obtuse, 
2*5 — 3*5  inches  long  and  1*25  incli  in  diameter,  often  curved  before 
fallin<(  ;  scales  ovate-elliptic,  0*75  inch  long,  irregularly  denticulate 
l)eyond  the  middle  ;  bract  awl-sliaped,  about  one-half  as  long  as  the 
scale. 

Picea  sitcheiisis,  Cariiere,  Traits  Coiiif.  ed.  I.  260  (1855).  Engehnaun  in  Brewer 
and  Watson's  Bot.  Califor.  II.  122.  Macoun,  Cat.  Cauad.  Plants,  470.  Mayr, 
Wald.  Nordamer.  338.  Beissner,  Nadelholzk.  390,  with  figs.  Mastei-s  in  Jouni. 
R.  Hort.  Soc.  XIV.   224.     Sargent,  Silva  N.    Anier.    XII.    55,  t.  602. 

P.  Menziesii,  Carri^re,  Traits  Conif.  ed.  II.  318  (1867).  Masters  in  Gard. 
Chrou.    XXV.  (1886),  n.  728,  with  tigs. 

Abies  Menziesiij  Lindley  in  Penny  Cycl.  I.  32  (1833).  Loudon,  Arb.  et  Fnit. 
Brit.  IV.  2321,  with  tig.  Forbes,  Pinet.  Woburn,  93,  t.  32.  Gordon,  Pinet. 
ed.  II.  12. 

Finns  sitchensis,  Bongard,  V6g.  de  Sitcha,  46  (1832).  Endlicher,  Synops.  Conif. 
123  (1847). 

P.  Menziesii,  Douglas  ex  Lambert,  Genus  Finns,  ed.  II.  Vol.  III.  161  (1837). 
Farlatore,  D.  C.   Prodr.  XVI.  418. 

Eng.  Men;Sies'  Spruce.     Amer.  Tideland  Spruce.     Genu.  Sitka-Fichte. 

Picea  sitcheiisis  is  confined  to  a  narrow  belt  extending  many 
hundreds  of  miles  along  the  Pacific  coast  of  north-west  America 
from  Alaska  near  the  GOth  parallel  of  north  latitude  southwards  to 
Cape  Mendocino  in  California,  rarely  spreadhig  inland  more  than 
fifty  miles,  in  places  forming  a  contirnious  forest  of  considerable 
extent,  elsewhere  associated  with  Ahietixi  Douglasii,  Tsiiga  Alhertiana 
and  Thuia  gigaiitea.  It  attains  its  greatest  development  in  the  littoral 
districts  of  Washington  and  Oregon  where  it  becomes  the  largest  of 
all  Spruce  Firs  and  the  most  important  timber  tree  of  the  region.* 
Further  north  under  the  altered  conditions  of  climate,  its  dimensions 
are  considerably  diminished  until  it  is  reduced  to  a  low  shrub  at 
its  extreme  northern  limit.  The  wood  is  light,  soft,  straight-grained, 
compact  but  not  strong,  and  of  a  light  brown  colour  tinged  with  red. 
In  the  coast  region  of  Oregon  and  Washington  it  is  used  for  well-nigh 
every  purpose  for  which  timber  is  in  request,  not  only  for  house 
building  and  out-of-door  carpentry  generally,  but  also  for  boat 
building,  cooperage  and  household  utensils;  and  further  north,  where 
the  trees  are  much  smaller,  it  is  not  less  serviceable  to  the  inhabitants, 
JK)th  settlers  and  Indians. 

In  Great  Britain  the  growth  and  iispect  of  Picea  sitchensis  are  much 
influenced  by  the  soil  and  situation  in  which  it  is  i)lanted.  It  does  not 
thrive  in  light  dry  soils  whether  near  or  away  from  the  sea  coast;  in 
suck  places  in  very  dry  seasons  it  loses  all  its  foliage  older  than  that  of 
the  current  year  and  has  a  denuded  appearance  ;  in  a  retentive  loam  and 
even  in  constantly  wet    ground  it   gi*ows    rapi<lly    into   a   handsome   well- 

*  No  tree  in  the  American  forest  gi'ows  with  greater  vigour  or  shows  stronger  evidences 
of  vitality,  and  there  are  few  more  impressive  and  beautiful  olyects  in  the  forests  of 
temperate  North  America  than  one  of  these  mighty  Spruce  tree 4  with  its  spire-like  head 
raised  high  above  its  broad  l)asc  of  widely  sweeping  and  gracefully  upturned  branches 
i-esting  on  the  surface  of  the  ground ;  its  slender  branchlets  loaded  with  cones  nodding  to 
the  slightest  breeze,  and  its  leaves  now  silvery  white,  now  dark  and  lustrous,  shimmering 
in  the  sunlight. — Silva  of  North  America,  Vol.  XII.  p.  57. 
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fiiriiisluMl  tn.M'  with  the  (•(•lour  of  its  foliaj^e  much  liei«xhteiie(l ;  *  tho 
h'U(h*r  shoot  iiicirases  in  hei/^ht  from  18 — 27  iuclies  annually,  and  the 
trees  for  the  most  part  cone;  freely  aft<'r  the  iii-st  twenty-five  years,  results 
su^<(estive  (jf  the  suitableness  of  this  two  for  afibiwsting  waste  lan<l^  in 
Seotland  and  Ireland  that  could  not  1k»  more  i>rofit<\bly  used  for  other 
cr()])s. 

Picpa  sif''hf'tifiif<  first  became  known  to  science  through  ArchiUd<l 
Menzies  wlio  discovered  it  on  the  shoivs  of  Puget  Sound  in  1793.  It 
was  introduced  into  Gix^at  Britain  in  1831  ])V  the  Horticultural  Society 
of  London  tlirough  David  Douglas  who  named  it  in  comj)liment  to  the 
discovei-er,  and  it  was  published  by  Lindley  under  the  name  of  Ahi**^ 
M^nizifsii  in  1833;  it  had,  ho\tever,  been  found  by  Mertens  on  the 
island  of  Sitka  a  few  years  previously  and  described  by  Bonganl  jis 
Pinua  sifchetmti  in  his  "Vegetation  de  Sitcha," published  in  1832  ;  Bongar^r?? 
nauK^  therefore  has  ])riority  and  is  now  generally  accepted ;  the  tree  i» 
best  known  in  British  plantations  as  Ahies   Menziesii. 

Archibald  Menzies  (1754—1842)  was  born  at  Weinis,  in  Perthshire.  He  was  early 
placed  in  the  Botanic  Gai*den  at  Edinburgh,  and,  through  the  assistance  of  Dr.  John 
Hope,  Professor  of  Botany,  he  was  enabled  to  pi-osecute  his  studies  so  as  to  take  the 
diploma  of  surgeon.  In  1778,  he  made  a  tour  through  the  Northern  Islands  for  the 
purpose  of  collecting  plants  for  the  Botanic  Garden.  He  then  went  to  Carnarvon  to 
assist  a  medical  man,  and  he  hnally  became  assistant-surgeon  in  the  Xavy.  He 
visited  Halifax  Staton  Island,  the  Sandwich  Islands,  China  and  north-western 
America.  In  1790,  he  accom))anied  Vancouver  on  his  celebrated  voyage  ;  he  visited 
King  George's  Island,  the  south  coast  of  New  Holland,  and  j»art  of  New  Zealand, 
Otaheite,  Chile  and  the  north-west  of  America.  He  returned  to  England  in  1795. 
Among  the  results  of  this  voyage  was  the  introduction  of  Araiicaria  imbricatn  from 
southern  Cliile  and  the  first  certain  intelligence  of  the  existence  of  the  gigantic 
coniferous  vegetation  of  north-west  America,  including  the  discoveiy  of  Sequoia 
semjitercij-ens,  Ahi'tia,  Dotighsif,  Picea  sitckensis  and  Thuia  giganUa.  He  made  large 
collections  of  plants,  as  well  as  of  other  objects  of  Natural  History  during  the&e 
voyages.  Many  of  them  were  new,  and  have  l)een  descrilied  by  Sir  J.  E.  Smith, 
Rol>ert  Brown,  Sir  W.  Hooker  and  others.  He  after^vaids  served  in  the  West  Indies. 
About  the  beginning  of  the  centuiy  he  (piitted  the  Navy  and  i>assed  the  remainder 
of  his  days  in  the  vicinity  of  London.  His  collection  of  plants  was  left  to  the 
Botanic  Garden,  Edinburgh  ;  it  consists  chiefly  of  cr}'ptogamous  plants,  (ii-assea  and 
CyperaccT. 

Picea  Smithiana. 

A  tree  120 — 150  feet  high  with  a  conical  outline  an<l  with  a  trunk 
5 — 7  feet  in  diameter  near  the  base,  covered  with  brownish  gi*ey  Iwrk 
tesselated  with  shallow  cracks.  In  Great  Biitain  an  elegant  tree 
of  elonmited  conical  outline  usuallv  furnished  M'ith  branches  from  the 
]>ase.  Branches  spreading  and  ramitied  laterally,  the  lowennost  more 
or  less  deflexed  and  often  sweeping  the  gi'ound.  Bnnichlets  opjiosite  or 
alternate,  (piite  pendulous,  often  nuuh  elongated,  witli  yellowish  white 
bark  spimlly  grooved.  Buds  ovoid-cylintlric,  the  larger  terminal  ones 
0'25  inch  long,  with  ovate  reddish  brown  [jerulse.  leaves  iiersistent 
four  —  five  years,  linear -acicular,  obscurely  fcnir-angled,  compressed 
laterally,  pungent,  0*75 — 2-5    inches   long,  jwinting  forwards  and  falcsitely 

*  Fine  specimens  of  Plem  sUchcnsis  from  70 — 100  feet  high  are  frequent : — In  England 
at  Monk  Coniston,  Lrfiucashire  ;  Patterdale  Hall,  CumV>erland  ;  Bowood  Park  and  Fonthfli 
Abbev,  Wiltshire  ;  Bicton,  Devonshire  ;  Cai-clew,  Cornwall.  In  Scotland  at  Castle  Menzies, 
Murtlily  Castle,  Oehtertyre,  Keillour,  and  Scone  Palace  in  Perthshire.  In  Ireland  at 
Curi-aghmore,  Co.  Waterfoi-d  ;  Fota  Island,  Cork ;  CooUattin,  Co.  Wicklow  ;  Castleweilan, 
Co.  Down  ;  Shane's  Castle,  Antrim ;  and  other  places. 
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curved.  Staiuinate  flowers  the  largest  in  the  genus,  broadly  cylmdric, 
obtuse,  1 — 1*25  inch  long  and  0*5  inch  in  diameter,  light  sulphur- 
yellow  ;  connective  of  anther  roundish,  obscurely  crenulate ;  the  involucral 
bracts  lanceolate-oblong  in  two — three  series.*  Cones  terminal,  cylindric- 
conic,  obtuse,  4 — 6  inches  long  and  1*5 — 2  inches  in  diameter  ;  scales 
broadly  obovate  from  a  cuneate  base,  the  outer  margin  rounded  and 
entire. 

Picea  Smithiana,t  Boissier,  Fl.'  orient.   V.   699  (1884). 

P.  Moriiida,  Link  in  Linnaea,  XV.  522  (1841).  Carrike,  Traite  Conif.  ed.  II.  340. 
Masters  in  Gaixi.  Chron.  XXIV.  (1885),  p.  393,  with  fig.  ;  and  Jouru.  R.  Hort. 
Soc.  XIV.  46.     Hooker  til,  Fl.   Brit.  Ind.   V.  653.     Beissner,  Nadelholzk.   373. 

Abies  Smithiana,  Loudon,  Arb.  et  Frut.  Brit.  IV.  2317,  mth  figs.  (1838). 
Forbes,  Pinet.  Wobuni,  103,  t.  36.  Gordon,  Pinet.  ed.  II.  19.  Brandis,  Forest 
Fl.  N.W.  India,  525.     Aitchison  in  Journ.  Linn.  Soc.  XVIII.  98. 

A.  Khutrow,  Loudon,  Encycl.  of  Trees,  1032,  with  tigs.  (1842). 

A.   Morinda,  Nelson,  Pinacea,  49  ;    and  Hort. 

Pinus  Smithiana,  AV^llich,  Plant,  asiat.  rar.  III.  24,  t.  246  (1832).  Lambert, 
Genus  Pinus,   III.   t.  88.       Parlatore,  D.  C.  Prodr.  XVI.  416. 

P.  Kliutrow,  Royle,  Illus.  Him.  Plants.  353,  t.  84      Endlicher,  Synops.  Conif.  122. 

Eng.  Himalayan  Spruce,  Indian  Spruce.  Germ.  Indische-Fichte.  Ital.  Abete. 
deir  Himalaya.       Ina.  vernacular,  Khutrow,   Morinda,  and  othera. 

Picea  Smithiaiia  occurs  throughout  the  temperate  Himalaya  from 
Bhotan  to  Afghanistan,  with  a  vertical  range  of  from  6,000  to 
11,000  feet  elevation  and  occasionally  higher.  It  inhabits  chiefly 
the  western  and  northern  slopes,  in  some  places  forming  pure  forests 
of  greater  or  less  extent,  in  others  intermixed  with  Cedrus  De-odara, 
Abu'^  WebMa/ia,  Pinus  excelsa  and  other  trees.  As  seen  throughout 
this  region,  except  where  it  grows  in  compact  masses,  the  tree  is 
furnished  with  branches  to  the  ground,  the  primaries  horizontal  and 
spreading  out  further  than  those  of  Abies  JVebbiana  ;  their  extremities 
are  very  bushy  with  numerous  leafy,  tassel-like  branchlets  hanging 
vertically,  which  give  the  tree  a  peculiarly  graceful  appearance ;  the 
crown  is  tall  and  conical  and  the  foliage  dense. J  The  wood  is 
white,  soft  and  straight-grained,  but  not  durable,  the  outer  wood 
turning  red  and  decaying  rapidly  on  exposure.  It  is  used  chiefly 
for  indoor  carpentry  and  for  fuel  ;  in  the  higher  mountain  valleys 
the  herdsmen  use  the  bark  for  roofing  the  sheds  built  for  protecting 
their  cattle  in  severe   weather. 

This   beautiful   tree   was   introduced   into    (xreat    Britain    in    1818   l)y 
Dr.  Gowau   of   Cupar,  who   had   received  cones  from   his   son   under  the 

*  See  page  423. 

t  The  intention  of  Dr.  Wallich,  who  firat  described  and  figured  this  tree,  to  dedicate  it 
to  the  first  President  of  the  Linnean  Society  is  stated  so  precisely  that  his  name  is  un- 
hesitatingly adopted  here.  Unfortunately  Wallich's  figure  is  but  very  indifferently  executed, 
and  it  is  also  inverted,  so  that  when  Professor  Link  selected  the  vernacular  name  Morinda  for 
the  tree  in  the  Berlin  Botanic  Garden,  he  did  so  in  the  belief  that  it  was  not  the  same  species 
as  that  represented  by  Wallich's  figure.  *  *  In  Pineto  Woburnense  tfi-bor  luBce  ad  Pinum 
Sniithianum  (Wall)  relata  est ;  at  folia  in  icone  Wallichiana  multo  latiora,  majus  incurva, 
minus  puugentia.  Convenit  vero  P.  Morinda  nostra  optime  cum  Roy  lei  icone  et  ea  quae  in 
Pineto  Woburnense  exhibetur,  quemobrem  separavi." — Linnaea,  XV.  522.  As  no  second 
si^ecies  of  Picea  occurs  in  the  Himalayan  region,  W^allich's  name  has  priority  of  publication. 

X  Brandis,  Forest  Flora  of  Xorth-west  India,  p.  526. 
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iiaiiif  Kliiitrow  (wiping  Fir),  hihI 
whiili  lie  pn;seiiteil  to  the  >jirl  i>f 
Hoj«tuuii.  *  From  tike  setiils  six 
jJantM  were  raiseil,  one  iif  wliieh  now 
1 1  early  80  fei't  Ititfh  nin!  rep<»rt«l 
healtliy  mill  vigonius,  is  »till  staniliiig 
ill  tlie  <,'rouiids  of  Ho]ietouii  House 
ill  West  Lotliian.  t  When  planted 
in  a  moist  wiil  nii<l  sheltered  situu- 
tioii  the  Uiiiialaytin  Spruce  gnivrt 
rapidly;  in  dry  soils  ite  giowtli  is 
itlowcr  and  the  foliage  l)ecoineK  thin. 
<  twin;;  probahly  to  ]ieciiliarities  in 
the  climate  of  tlie  Hininliiyan  region 
iind  the  .hiyh  eleiation  at  which 
this  Fir  grows  —  conditions  that 
Clin  not  be  secured  for  it  in  Givat 
liritiiin— failures  are  fnipient  ;  the 
plants  cannot  receive  hero  so  lon(; 
an  aiunml  jterioil  of  rest  as  they 
do  on  their  native  mountains,  where 
the  winter  snows  cover  them  for 
four  or  five  months  of  the  yenr  ; 
they  start  into  growth  in  the  first 
mild  liays  of  early  spring,  and  the 
tender  shoots  lire  often  cut  i)ff  by 
frosts  later  in  the  season,  the  effect 
iif  which  is  to  wenken  [wnnanently, 
if  it  does  not  kill,  the  plants.  A 
north-west  nsjK'ct,  or  one  shadeil  tir 
pniteeted  by  high  trees  is  reeom- 
mcndeil  for  it,  provided  the  soil  is 
loamy  ami  not  too  drj'.  The  lower 
lininehes  of  some  of  the  largeitt 
s|>eciinens  of  Ptrea  Smifhiana  in 
this  country  have  attained  lengths 
of  from  12"  to  16  feet,  so  that,  in 
onU-r  to  secure  a  gWHl  sjiecimen 
of  this  noble  Fir,  a  sjwce  having 
a  radius  greater  than  thejte  dimen- 
sions must  lie    iiUowed  for  it. 

The    sjieeies    was    named    by    I>r. 
'Wallicli  in  coniplinient  to    Kir  James 
Ivlwiinl     Smith,     First     I*resiilent     of 
Fig.  112.    Cone  of  Pirni  smUIiwi'i.  the    Liiincftn    Society, 

'  It  is  highly  probaWe  that  the  origiiia]  discoverer  of  the  Hpeoies  was  Dr.  Buchanan -Hamilton 
who  travelkii  in  NmhI  in  1802—1803. 

t  Of  the  many  other  sjieciiiietiH  of  this  liif;)ily  jijctiu'es'iup  tiite  that  adorn  tlie  parks  and 
gardens  of  this  oounti^,  mention  may  be  made  of  the  ejiceiitioually  line  one  at  Poltiniorr,  near 
foeter,  and  of  others  at  Biclon,  Bowood  Park,  Toi-twoi-tli  Court,  Penrhyn  .Castle  :  Colden 
Grove,  Carmarthen  ;  Hallstead,  Cumberland  ;  Orton  Hall,  Hnwell  Grange,  and  Linton  Psrii. 
In  Scotland  at  (iordon  Castle,  Methven  Castle,  Oehtcrtyre,  Castle  Kennedv,  Keir  House, 
Dunblane.  In  Ireland  at  Powerseoiirt,  Charleville  and  Cool  latin,  Co.  Wicklow ;  Courlow-n, 
Co.  Wexford;  Fots  Island,  Cnrk  :  Woodstock,  Kilkenny  ;  Shane's  Castle,  Antrim. 


J.Mies  E[)WARD  SniTH  (1759—1823)  vaa  bora  at  Norwitli.  He  vm  induced  bv 
his  love  of  science  to  atady  medicine,  for  which  piir|io9e  he  proceeded  to  Edinburgh 
University  where  he  obtained  in  ]r82  Dr.  Hojie's  Gold  Medal  for  the  best  botanical 
<.-ollection.  He  shortly  afterwards  came  to  London,  and  in  17S1  he  purchased  tlie 
whole  of  tlie  books,  manuscripts  and  natural  history  collections  ol  Llnniens  which 
cost  £1,088,  and  which  after  his  death  became  the  property  of  the  Linnean  Societv. 
Two  yearn  later  be  made  a  tour  throaeh  Holland.  France.  Italy  and  Switzerland, 
of  wh'ieh  he  published  an  account.  In  1788,  with  the  aaaistauce  of  Sir  Joseph 
llanlts,  Dr.  Goodenoiich,  Biahoji  of  Norwich,  and  a  few  otliers,  the  Linnean  Society 
was  fouuded  aad  Smith  was  elected  liret  President.  In  17BS  he  removed  to  h^ 
native  city  of  Norwich,  hut  puid  a  yearly  visit  of  two  moiitlis  to  London  when  he 
gave  a  course  of  tecturea  oa  Botany  at  the  Royal  Institution  in  Albemarle  Street. 
In  ]S14  he  was  knighted  by  the  Prince  Kegeiit  when  he  presented  a  copy  of  the 
Transactions  of  the  Linnean  Society.  His  published  works  are  numerous,  liut  that 
by  which  he  will  be  heat  remembered  is  his  "English  Botany,"  in  thirty-aii  volumes 
I'ontaining  2,.i92  coloured   plates  by  Sowerhy. 

TSUGA. 

Camire,  Traite  Conif.  ed.  1. 185  (1865).  Benthani  and  Hooker,  Gen.  Plant.  III.  HO  |1881). 
Eichler  in  Engler  and  Prantl,  Nat.  Pfl.  Fani.  80  (1887).  Masters  in  Joiirn.  Linn.  Soc. 
XXX.  28  (18»3). 

The  group  of  trees  known  us  Hemlock  Firs'  are  readily  distinguish- 
able from  all  the  other  Abietineiu  by  their  habit  and  foliage,  especially 
by  their  slender,  often  drooping,  terminal  shoota  clothed  with  leaves 
having  an  anatomical  structure  diflerent  from  that  of  all  the  other 
Firs,  and  on  which  much  stress  is  placed  aa  a  mark  of  the  generic 
distinctness  of  the  group ;  this  characteristic,  ccimbined  with  othera 
observable  in  the  (lowers  and  fruit  to  be  presently  noticed,  lias 
secured  the  admission  of  Carr lire's  genus  Tsuga  by  most  recent 
authors. 

Ill    their   vegutation,   the    Hi-iiilotk    Fii^w    <\n:    iionurtlly    tall    evfrgreeii 

treus   with   stmiglit   urcct   trunks   from    which   the    ]»riiii:iry    brauchps   are 

produced    in    itseiuin- whorls,    which     are     mostly    much    ramified.       The 

slender   braiii:hletd   are   marked   with    proniiaeiit    pulvini   at   the   ba^e   <if 

the    leaves,   and   with    i;ortical   (iiitgruwthfl   ili!scen<liug  from    theui.      (ISee 

fig.    14  B.,  page  29.)      I'uder  climatic  influence,  those  siieeies  inhabiting; 

higli   latitudes  or   luicendii^   to   higti    iiioinitaiu   altitudes  are   reduced    to 

low  dense  bushes  or  i^lirulis  at  their  northern  and  highest  vortical  limits. 

Tlie   leaves  are   flattened  or  slightly  angular,  one-nerved   and  distinctly 

]>etiolate,  spirally  arraugi^il  around  the  shoot,  but  made   iweudo-distichous 

by      a      twist      of       the 

short       footstalk.  The 

most     obvious    anatomical 

character        which        dis- 

tingiiislies    the     leaves    of 

tlie  Tsugaa  from    those  of 

all  other  Firs  is  the  ]maition 

«_  ,-,n    -w.  ,       "-' '"^--,  ;irj,„onf,.w'.  X  SO-        of  the  resin  canal;  this  is 

sjiowii    in   tlie  accompany- 

'ction  of  the  leaf  of  Tnnja  Bmnoniarui,  the 

iloes    J  lot    differ    essentially    ironi    that    of 

I  of  this  common  name  ;  it  has  been  applied  to  the 
lie  immemorial,  and  thence  extended  to  the  othein. 
in  achierlingstaiine. 
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Til      Tiu^i-    tJiuue     1].]MJU    tl    U     mill. 
AluL^    I,iin\  ami  I'ilh       Th.   l.aus  i 
\KM    liut  ilillLr  in  the  |risinc<.  of  oiil' 
tuo    lateral    uiui   ulna\H    found    in    tin 


f  (.liara(.U.r$  iltriviil  from 
thow  if  nil  Uiies  on  sti|iert)cial 
ic  tentntl  tv«iu  Lunul  iiiRtcail  of 

of    Ahiw ,    the  i-ones  ant 


I  I/in  ll  ^\itli  tliL  linict  nl^\a\s  Hliorter  tli 
ciiifoinis  •*tniitnrtlh  t  tint  of  i  Piiiu 
Whilst  the  alKi\  e  charai  tei«  are  cuiuiuoii  throiiglioiit  the  geiiiis, 
there  i3  one  species — Tmya  Mciieiisunm^which  differs  froDi  the  rest 
in  some  iiioii>hoIc^ical  details  oliservable  in  tlie  leaves  and  cones  which 
are  of  sufficient  vahie  to  separate  that  species  sectionallj'  from  the 
others ;  the  Tsuffas  therefore  a(hiiit  of  u  division  into  two  seclioo* 
thus   distinguished : — 

J'^UTSUtJA.  Lciivcfi  flat,  ohtu^n',  reiuntt'ly  isL'rnilate  at  the  iiiai^ns  auJ 
with  stoiiiatu  on  tlif  iiiulcr  sidu  oulv.  Cones  small,  glohosf-  (ns  l>t<uad  lis 
loii^). 
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Hbsperopeuke.*  Leaves  convex,  acute,  often  keeled  on  the  upper  side 
and  with  stomata  on  both  sides.  Cones  ovoid-cylindric  (niucli  lon^^er 
than  broad). 

All  the  species  are  described  in  the  following  pages ;  of  tliese 
three  are  Asiatic,  each  of  which  has  but  a  limited  geographical 
range ;  two  are  east  North  American,  one  the  type  species  widely 
distributed,  and  the  other  a  comparatively  recent  discovery  restricted 
to  a  locality  of  small  extent  on  the  southern  Alleghany  mountains; 
the  remaining  two  are  west  North  American,  one  a  tree  of  the  coast 
and  plains,  and  the  other  chiefly  of  the  mountains  at  high  altitudes 
The  Hemlock  Firs  are  cultivated  in  Great  Britain  almost  solely  for 
ornamental  purposes;  they  are  trees  of  graceful  habit  and  aspect,  and 
whether  standing  alone  or  in  contrast  with  other  trees  are  eflective 
subjects  for  the  lawn,  park  and  landscape.  As  timber  trees 
they  are  not  much  in  repute  even  in  their  native  countries ;  the 
wood  is  for  the  most  part  loose  in  grain,  soft  in  texture  and 
soon  decays  on  exposure  to  the  weather.  Much  of  the  vigour 
of  the  trees  is  expended  in  the  formation  of  branches  rather  than 
in  the  development  of  the  trunk  which  is  frequently  knotty  and 
of  small   scantling. 

Tsuga     is     the     Japanese     vernacular    name     of     the     two     native 
species. 

Tsuga   Albertiana. 

A  stately  tre(;  100 — 200  feet  high  with  a  trunk  2  -6  feet  in  diameter, 
but  much  smaller  at  its  northern  limit.  Bark  of  trunk  thick,  reddish 
brown,  coarse  in  texture  and  irregularly  fissured.  Primary  branches 
spreading  or  slightly  ascending  and  ramified  laterally  ; ,  secondary  branches 
slender  and  much  ramified,  the  ramification  chiefly  kteiul  with  many 
short  slender  growtlis  on  the  upper  side ;  the  youngest  shoots  both 
terminal  and  lateral  pubescent,  slender,  flexible  and  i)endulous ;  bark 
pale  yellow-brown  marked  with  leaf  pulvini  and  short  cortical  outgrowths 
decurrent  from  them.  Buds  small,  clavat(»,  pubescent,  reddish  l)rown. 
Leaves  i)ersistent  four — -five  years,  linear,  flattish,  obtuse  or  sub-acute, 
0*5 — 0*75  inch  long,  sliortly  and  abruptly  petiolate,  pseudo-distichous, 
dark  green  with  a  small  median  groove  above  and  with  two 
stoma tiferous  bands  Ix^neath.  Stiiminatc  flowere  mostly  clustered  near 
the  apex  of  short  lat<u*al  shoots  of  the  preceding  year,  cylindric, 
0*25  inch  long,  reddish  crimson  changing  to  dull  violet,  the  basal 
involucral  bracts  in  two  series.  Ovuliferous  flowei*s  terminal,  solitary, 
composed  of  fewer  scalers  than  the  stiiminate  flo Wei's,  and  of  the  same 
rich  colour  before  fertilisation  and  with  the  basal  involucral  bracts 
more  numerous.  Cones  ovoid-cylindric,  about  an  inch  long,  composed  of 
twenty -five — thirty  scales  arranged  8|>irally  in  five  series,  pale  brown 
striated   on   the   outer   doraal   side. 

•  Separated   from  Tsuga  as  a  distinct  genus  under  this  name   by  Lemmou  and  other 
Califomian  botanists. 
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Tsuga  Albertiaiia,  sujmi. 

T.  Merteusiana,  Carri^re,  Traite  Conif.  ed.  II.  250  (excl.  Finns  Merteusiuiay 
Bongai*d).  Engelniann  in  Brewer  and  Watson's  Hot.  Califor.  II.  126.  Macoun, 
Cat.  Canad  Plants,  417.  Beissner,  Xadelholzk.  403,  with  fig.  Masters  in  Gard. 
Chron.  XXIII.  (1885),  p.  175,  with  fig.  ;  and  Jouni.   R.  Hort.   Soc.  XIV.  265. 

T.  heterophylla,  Sargent,  Silva  N.   Anier.   XII.   73,   t    605  (1898). 

Abies  Albertiana,  Mui-ray  in  Proceed.  R.  Hort.  Soc.  III.  149,  with  fig.  (1863). 
Lawson,  Pinet.  Brit  II.  Ill,  t.  16,  and  figs  Kent  in  Veitch's  Manual,  ed-  I.  113. 
Hutchinson  in  Trans.  High.  Agr.  Soc.   1879. 

A.  Mertensiana,  Gordon,  Pinet.  ed.   II.  29  (excl.  Pinna  Mertensiana,  Bongard). 

A.  Bridgesii,   Kellogg  in  Proceed.  Califor.  Acad.   Sc.   II.   8  (1863) 

Pinus  canadensis,  Bongard,  Veg.  de  Sitka  in  Mem.  Acad.  Imp.  St.  Petersb.  II. 
163  (1832),  not  Linnseus.      Hooker,   W.    Fl.   Bor.   Amer.   II.   164  (in  part). 

P.  Mertensiana,  Parlatore,  D.  C.  Prodr.  XVI.  428  (not  Bongard). 

Eng.  Prince  Albert's  Fir.  Amer.  Western  Hemlock  Fir.  Fr  Tsuga  de  Califomie. 
Genn.  W^estamerikanische  Schierlingstanne.     Ital.  Abete  del  PriDcii)e  Alberto. 

Tsuga  Albertiana  is  tlie  largest  of  the  Hemlock  Firs,  simulating  in  its 

stately  proportions  the  other  gigantic  Abietineie  of  north-west  America, 

with   some  of  which  it  is  in  places  associated.      Its   northern   limit,  so 

far   as    at    present    known,   is    the   island   of    Sitka   and   the   adjacent 

littoral   of  Alaska,   whence   it   spreads   southwards   through  the  islands 

and   coast   region   of    British   Columbia   to   north    California,       It   also 

has     a     considerable    range    inland  ;     from     the     Selkirk     and     Gold 

mountains    in    British    Columbia   it    extends    southwards    into    Idaho 

along    the    Bitter    Root,    and   also   along    the    Cascade    mountains    to 

southern    Oregon.       It    was    discovered    in     1826    by    David    Douglas 

during  his   first   mission   to   north-west   America,   who    mistook    it   for 

T.  canadensis ;  Bongard  fell  into  the  same  error  in  his  '*  Observations  sur 

la  Veg(3tation  de  Tile  de  Sitka,"  when  dealing   with  Mertens'  herbarium 

specimens   gathered   in    Sitka   shortly    afterwards.      There   is,  however, 

evidence  that   the   tree   had  been   previously  seen  by  Menzies  in  1792, 

during  Vancouver's    cruise    along    the    north-west    coast  of    America, 

and    he    too    might    have    mistaken    it    for    the    Canadian    Hemlock, 

from  which  there  is  little   to   distinguish    it   besides   its   larger  size,  its 

larger  cones  with  more   elongated   scales,  its  larger  seed  wings,  and  its 

liner  and  straighter-grained  wood. 

Tsiu/a  Albertiana  was  introduced  into  Great  Britain  in  1851  by  the 
Scottish  Oregon  Association  through  their  collector,  John  Jeffrey,  and 
named  in  compliment  to  the  late  Prince  Consort  who  was  a  patron  of 
tlie  Association.  .  As  seen  in  tliis  country  it  is  a  very  graceful  tree  and 
one  of  the  most  effective  Conifers  for  the  park  and  landscape  on  account 
of  its  broad  swee])ing  habit,  and  presenting  generally  the  apj)earance  of 
"  a  pile  of  tliick  foliage  out  of  which  si)ring  a  multitude  of  long  wlup-hke 
shoots  which  hang  down  like  tlie  slender  sprays  of  a  Weeping  Willow." 
The  older  trees  are  now  assuming  a  distinctly  pyrtmiidal  outline  broken 
by  the  long,  lithe,  terminal  shoots,  their  lowennost  branches  making  a 
sweep  of  over  30  feet,  so  that  a  space  with  a  radius  greater  than 
this   must   be    allowed   to   secure   a   good   specimen.*"     No  coniferous  tree 

*  Fine  specimens  of  Tstiga  Albertmna  70  to  80  feet  high  are  growing  at  Westonbirt, 
Gloucestershire ;  Eastuor  Castle,  Herefordshire  ;  Fonthill  Abbey,  Wilts ;  Linton  Park, 
Maidstone  ;  Monk  Coniston,  Lancashire  ;  Castle  Menzies  and  Methven  Castle,  Perthshire : 
Riccartou,  Midlothian.     Trees  60  to  70  feet  high  are  frequent  from  Perthshire  southwards. 


Tnfja   Alhfii iana. 
nil  the  Otmlejuri  Clironiclt.) 


462  TSUGA  BRUNONIANA. 

from  north-west  America  has  more  readily  adapted  it-self  to  the  altered 
conditions  of  soil  and  climate  in  Great  Britain  than  T.  Albetiiana  ; 
it  thrives  in  most  situations  and  in  many  kinds  of  soils,  but  most 
freely  in  a  cool  moist  soil,  or  in  loams  with  a  porous  subsoil ;  it  will 
grow  even  on  ])eat-bog  but  not  on  chalk.  The  annual  rate  of  growth 
of  the  leader  slioot  varies  according  to  soil  and  situation  from  15  to 
25  inches. 

The  wood  is  light,  hard,  and  cross-gi-ained  but  not  strong ;  it  is 
much  used  for  building  and  rough  carj)entry ;  the  l>ark  furnishes  the 
most  valuable  tanning  material  in  the  region.* 


Tsuga   Brunoniana 

A  lofty  tree  70 — 120  feet  high,  the  trunks  of  the  largest  6 — 9  feet 
in  diameter  near  the  baset  and  covered  with  thick,  rough  l»rk. 
Branches  spreading ;  branchlets  slender,  brittle  and  pendulous ;  bark 
pale  brown  with  shallow  longitudinal  furrows.  Leaves  narrowly  linear, 
very  shortly  petiolate,  sub-acute,  0*5 — 1*25  inch  long,  pseudo-<listichous, 
dark  gi-een  with  a  shallow  median  groove  above  and  with  two  silver}^ 
white  stomatiferous  bands  beneath.  Staminate  flowers  solitary  or  in  pairs 
on  short  lateml  growths  of  the  })receding  ye-iir,  cylindric,  0*25  incli 
long,  light  yellow,  surroimded  at  the  l)ase  by  minute  involucral  bract*? 
in  three  series  {see  Fig.  114,  supra).  Ovuliferous  flowers  t(iniiinal,  sul>- 
globose,  0*4  inch  in  diameter;  scales  reflexed  at  the  a])ex,  at  first 
light  bluish  violet  changing  to  dark  slaty  blue  with  age ;  l>ra<!ts 
oblong,  memlmuieous  and  crumpled.  Cones  ovoid-cylindric,  about  an 
inch  long,  composed  of  twenty — twenty-five  orlncular-oblong,  imbricated 
scahjs ;  striated  on  the  dorsal,  exposed  side.  Seeds  very  small  with 
an    oblong    whitish   wing. 

Tsuga  Bnmoniana,  Carri^re,  Tmit^  Conif.  ed.  I.  188  (1855) ;  and  ed.  II.  247 
(1867).  Hooker  til  in  Gard.  Chron.  XXVI.  (1886),  p.  72,  with  tig.;  and  FI.  Brit. 
Ind.  V.  654.  Masters  in  Gard.  Chron.  XXVI.  (1886),  p.  500,  with  fig.  ;  and 
Jouni.  R.   Hort.  Soc.  XIV.  254.     Beissner,  Nadelholzk.  397. 

Abies  Bnnioniana,  Lindley  in  Penny  Cyclop.  I.  31  (1833).  Gordon,  Pinet. 
ed.  II.  21. 

A.  duniosa,  Loudon,  Arb.  et  Frut.  Brit.  IV.  2325,  with  tigs.  (1838),  Brandis, 
Forest  Fl.   N.W.   India,  527. 

Pinus  Bnmoniana,  Wallich,  Plant,  asiat.  my.  III.  24,  t.  247  (1832).  £ndlicher, 
Synops.  Conif.  84. 

P.  dumosa,  Lambert,  Genus  Pinus,  ed.  II.  Vol.  II.  t.  46  (1837).  Parlatore, 
D.  C.  Prodr.   XVI.  429. 

Eng.  Indian  Hemlock  Fir,  Himalayan  Hemlock  Spruce.  Fi.  Tsuga  de 
I'Himalaya.     Genn.  Brown's  Hemlocktanne. 

This  beautiful  tree  was  origmally  discovered  early  in  the  second 
decade  of  the  nineteenth  centnry  by  Captain  Webb  in  north- 
east Kiunaon  ;  for  ovir  knowledge  of  it  as  it  is  seen  in  its 
native  home  we  are  chiefly  indebted  to  Sir  Joseph  Hooker  who 
coinnmnicated      the      following      particulars      respecting     it     to     the 

*  Silva  of  North   America,    XII.    75. 

t  In  the  list  of  ti-ees  of  the  Darjeeling  region  Mr.  Gamble  gives  60  to  80  feet  as  the 
average  stature  of  Ts^iga  Brunoniunfuif  and  10  to  15  feet  as  the  average  girth  at  four  fe^t 
from  the  ground. 


i 


TSUGA     CANADENSIS.  463 

**  Gardeners*    Chronicle "    loc.   cit.   siqwa^   together    with    tlie    figure    of 
a  tree   sketched   in   Nepal : — 

"I  first  met  with  this  graceful  tree  on  tlie  banks  of  the  Tanibur  river 
in  eiisteni  Nepal  and  have  described  it  in  my  Journal  as  a  beautiful 
species  forming  a  stiitely  blunt  pyramid  with  branches  spreading  like 
the  Cedar  but  not  so  stiff,  and  drooping  gracefully  on  all  sides ; 
its  suiTounding  scenery  is  as  gmnd  as  any  depicted  by  Salvator  Rosa; 
a  river  runnmg  in  slieets  of  foam,  sombre  woods,  crags  of  gneiss  rock, 
and  tier  upon  tier  of  lofty  mountains  flanked  and  crested  with  groves 
of  black  Fir,  Abies  Wehhiana^  terminating  in  snow-covered  rocky  jDeaks. 
Here  one  individual  was  measured  and  found  to  be  20  feet  in  girth 
at  about  five  feet  from  the  groimd ;  on  another  occasion  in  tlie  Laclien 
valley  of  Sikkim,  I  measured  a  Hemlock  Spruce  that  was  120  feet  in 
height  and  28  feet  in  girth,  nor  were  these  very  exceptional  dimensions 
though  they  greatly  exceed  what  prevails  in  the  Darjeeling  district. 
The  Himahayan  Hemlock  Spruce  does  not  extend  westwards  beyond 
Kumaon  where,  accortling  to  Maddon,  it  attains  a  height  of  70  to  80  feet 
and  yields  inferior  timber;  eastwards  it  extends  into  Bhotau  where 
Griffith  met  with  it  at  6,500  to  9,500  feet,  which  is  a  considerably 
lower  elevation  than  it  affects  in  Sikkim  where  its  inferior  limit  is 
about  8,000  feet,  and  its  superior  10,000  feet.  The  wood  in  Sikkim 
is  but  little  used,  not  being  durable,  but  the  bark  is  (employed  for 
roofing  huts." 

Seeds  of  Tsiuja  Brunoniana  have  been  frequently  received  in  this 
country ;  the  experience  of  the  past  forty  years  has,  however,  but 
too  surely  shown  the  futility  of  attempting  to  acclimatise  this  fine 
tree  in  Great  Britain  imless,  indeed,  a  hardier  race  e^n  be  obtained 
from  seeds  gathered  near  the  superior  limit  of  its  vertical  range  or 
from  the  few  trees  that  have  become  established  in  this  country.* 
In  exceptionally  favoured  localities  such  as  are  to  be  found  in 
Devon,  Cornwall  and  the  south  of  Ireland,  l^suga  Bnmoniana  lives 
on  for  a  number  of  years  but  rarely  shows  anything  like  the 
stately   form  it  assumes  in   the   Himalayan   valleys. 

The  species  was  dedicated  by  Dr.  Wallich,  for  uiany  years  Director 
of  the  Botanic  Garden  at  Calcutta,  to  his  contemporary  Dr.  Rol)ert 
Brown,    the   most   eminent   British   botanist   of   his  time. 

Tsuga   canadensis. 

A  tall  graceful  tree  with  a  pyramidal  crown,  at  its  greatest 
development  75 — 90  feet  high  but  usually  uuich  less ;  in  the  dense 
forests  of  Canada  free  of  branches  for  three-fourths  of  its  height,  in 
more  open  places  furnished  with  brancihes  nearly  to  the  ground.  Bark 
of  old  trees  ash^brown  with  broad  longitudinal  fissures  exposing  a  pale 
inner  coi"tex,  and  narrow  transverse  fissures  by  which  tlie  outer  cortex 
is  broken  up  into  irregidar  plates.  Bmnches  slender,  spreading,  the 
lowermost  souietimes  more  or  less  deflexed  by  the  weight  of  their 
appendages :     rauiification   lateral.      Branclilets   flexible    and    drooping    at 

•  The  largest  known  to  the  author  are  at  Dropmore  and  Strete  Ralegh. 
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the  eKtrwiiitj',  yi-lluw-l>iinvii,  [mlM-scent  iiiul  iimrketl  with  Tiiiri-ow,  fluteJ, 
L-ortitnl  oiit-Kiowtlis.  Buds  sniiill,  ovoid-glnboae,  reddish  brouTi.  Leaves 
liiiiitistent  tlirec — four  yeiirs,  shortly  ix.>tioliiti.',  linear,  flat,  obtUH'  or 
Kiil>-arute,  O-SS^O-rs  iiith  loiig,  tlinsc  on  the  tinder  side  of  tlw 
liraiiclilets  iiseiidn-diftichfuis,  those  on  thf  upjier  side  erect  or  suWrw-l, 
<birk  green  with  n  sliallow  median  chnnnel  above;,  and  two  glnncau-i 
stumntiferoiia  linnds  lieneiitli.  Staminate  flowers  siuall,  globose,  short  It 
»tii«tate.  Cones  terniinal,  nioatly  on  short  lateral  shoots,  ovoid,  obtiise, 
alMiut  0  75  inch  long ;  scalew  sliortly  clawed,  broadly  oval,  ohtUJH'  >>t 
Biil>obovate,  with  niinntely  denticulate  mniyiii)  striated  on  the  exjmsfd 
Bide   and   jwrsi stent   after   tlic    fall   of   the    seeiK 


•  Tbviga  canadplisis,  Carrifeit,  Traite  Coiiif.  ed.  I.  189  (1855)  ;  and  ed.  II.  241  (1867,. 
Mhcouii.  Cat.  Canad.  Plants,  471.  Ucifisner,  Nadelhohk.  398,  wjtli  tigs.  Masters 
in  Jouni.   R.  Hoit.  Soc.  XIV.  256.     Sargent,  Silva  N.  Amer.  XII.  63,  t.  603. 

Abies  canadensis,  Michaax,  Hist.  Arb.  Amer.  1.  137,  t.  13  (1810).  L.  C. 
Kirliai'd,  Mrni  sur  lea  Coilif.  77,  t.  17  (1826f.  London,  Ar1>.  et  Frut.  Brit.  IV. 
2322,  u-itli  figs.     Hqoiich,  Evergreens,  ISJ,  with  tig.     Gordon,  Pinet.  ed.  11.  22. 

Picea  canadensis,  Link  in  Linnwa,  XV.  528. 

Pinna  canadeusia,  Linneeua.  Sp.  Plant,  ed.  II.  1421  (I7ti3).  I^mbert,  G?nn;i  Piniu, 
I.  t.  32  (1803)  Endliclier,  8jnQ|«.  Coiiif.  86.  Parlatore,  D.  C.  Prodr.  XVI.  «S. 
And  many  othera. 

Eng.  and  Amer.  Hfnilocl;  Spnice.  tr.  Sapiu  du  Canada-  G«mi.  ScLierlinjptaunc 
Ital.  Abeta  del  Canada, 

var.— alba  splca  (.lyn.  an/enteaj. 

A  variety  of  Kuroi>ean  origin  in  which  the  tip  of  all  or  neiirly  all 
the  young  shoots  is  ereaiii- white.  Another  coloured  fonii  is  kn(<ni  a* 
aurea,    but    the    vnrii^gation   is   said    to   be    inconstant. 
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var. — gracilis  fsyu.  pmduia), 

Bmiiches  and  branclilets  slender  and  spai'sely  ramified,  all  moi'e  or 
less  drooping  and  clothed  with  leaves  smaller  than  in  the  common 
form.     Apparently  intermediate  between  the  latter  and  the  variety  2^i't'ifolia. 

var  — parvifolia. 

Smaller  in  all  its  parts  than  the  common  form ;  the  branchlets  and 
their  ramificaticms  more  numei-ous  and  more  closely  set,  and  the  leaves 
are  but  a  quarter  of  an  inch  long.  microphylla  is  apparently  the 
siime,    or   a   sliglit   variation   of   this. 

var.— Sargentiana. 

A  bush  about  three  feet  high,  with  short  pendent  branches  and 
branchlets  forming  a  dense  flat-topjied  mass  of  foliage.  The  variety 
nana  of   European  gardens  is  the  same,  or  a  slight  modification  of   this. 

Tswja  cmuukn^is  is   one   of  the   most   important   ingredients   of  the 

forests  around  the   great    lakes  lying    between   the    British  Dominion 

and   the   United   States.     From   Nova   Scotia  it   spreads   westwards   to 

Lake     Superior,    and    southwards     through     the     Atlantic    States     to 

Delaware;     it  also    occurs    on    the    Appalachian    mountains   which    it 

follows    southwards    as    far  as    Alabama.      In    Canada    it    still  forms 

forests    stretching    for  hundreds    of    miles  ;     in    places    unmixed   with 

any   other  tree,   but   oftener  associated  with   the   Black   Spruce   (Picea 

nigra)   or   the   White   Pine   (Pinus  Strolnis),  or   both.       It   attains   its 

greatest  development  on  northern  slopes  and  on  the  banks  of  mountain 

streams ;    in  such  situations  it  is  one  of  the   most  beautiful   trees  of 

North  America.     ^    '•.       < 

Liu'ge  groves  of;  VHemlock  Firs  growing  on  the  hill  slopes  present  a 
noble  appearance ;  their  ttiU  columns  free  of  branches  for  three-fourths 
of  their  height  never  bend  before  the  gale.  There  is  a  general  absence 
of  undergrowth,  thus  affording  long  vistas  through  the  shady  groves;  and 
the  softened  light  invests  the  interior  of  these  forests  with  an  air  of 
solemn  mystery,  whilst  the  even  apread  of  the  mossy  carpet  beneath 
affords  appreciable  relief  to  the  foot-sore  hunter.  The  hiunan  voice 
sounds  as  if  contined  within  spacious  and  lofty  halls.* 

The  wood  of  the  Hemlock  Spruce  is  light,  soft,  coarse-grained  and 
difficult  to  work.  The  timber  is  being  much  more  used  than 
formerly  as  the  supply  of  White  Pine  diminishes,  chiefly  for  outdoor 
carpentry,  railway  ties,  telegraph  poles,  etc.  The  dry  and  easily 
detached  bark  of  the  tree  affords  excellent  fuel,  emitting  an  intense 
heat  ;  the  fresh  bark  is  rich  in  tannin,  and  is  more  used  in  tanning 
leather  in  the  northern  States  than  any  other  on  account  of  the 
scarcity  of  oak -bark. 

Tsuya  canadensis  was  introduced  into  Great  Britain  by  Peter 
CoUinspn  about  the  year  1786,  and  trees  of  all  sizes  and  ages  may 
be   met   with   from   Caithness  to   Cornwall. 

*  AVoods  and  Forests,  p.  754. 
HH 
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Tsuga   caroliniana. 

A  low  ..!■  i,ii.,li,uii-=iz<^.l  im-  50—60  fest  lii^li  witli  a  trunk  wrely 
exceciling  2  fwit  in  .liamet^-r.  lliiik  ..f  I.raiiililcts  jwie  reii.lisli  lirowii, 
t<li;,'litly  nifjtwf    imii    striatal ;    uniiitifution    clwtii-lums  or  iisiMiiliwlistit'lums 


■H-ith  imiiRT.ms  sli..rt  cwt  l.nmdili-ts  .m  tla-  iipiwr,  «iul  here  an.l  lliere 
a  loii;,'iT  uiie  mi  the  iimU't  side  nf  the  axial  growths  ;  the  younj.'esl 
shuots  light  reililisli  lir<)Wii  iiiarki-<l  with  mrtical  outHTowtha  Ilial 
terminate  at  the  Uisi;  of  the  lenvt-^i  in  an  eniur^'eil  reildish  pulvimiB, 
Ix'iives  pi-isiiitiint  two — three  yeaiif,  Mliortly  |>etiplate,  linear,  siib-acut*  or 
obtuse,  O^.'i^O-T.'i  incli  lon^,  ilark  Iiiatrous  green  nith  a  iiurrow  median 
j;niove  iibcjvi-,  with  A  jHile  keel  ami  stomntifeniua  liand  on  each  side 
of  it  lieiieath.  Cones  laterul  or  terminal  on  sliort  lat*.'ral  bnuichleLis 
ovoiil  or  ellijitie-ovoid,  (;oni|">sed  of  twenty — twenty-tive  elliptic-oblong 
seah-a  arranfti'd  in  five— six  !<eri(^s,  striiiteil  on  the  exiMw-'il  aide.  Seeii- 
wing  obloii)f,  half  as  ]m^  m  the  st-ale. 

•  Uanleti  xnci  Forest,  Vol.  X.  |i.  491. 
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Tsuga  I'rtroliniaiia,  Kngelmaini  in  Bot.  (iazette,  VI,  22'^  1I8SI).  Sargent  in 
(lard.  Cliroii.  XXVI.  1 18861,  ]>.  780,  with  rtg.;  Garden  and  Forest,  II.  267,  with  lig.; 
and  Silva  N.  Anier  XII.  69,  t  604.  Mayr,  Wald.  Xoi-damer.  196.  Beissner, 
Nadelholzk.  406,   with  tig.     Masters  in  Journ.  R.  Hort.  Soc.  XIV.  255. 

Abies  caroliniana,  Clia])nian,  Fl.  ed.   II.  Supul.  650  (1887). 

The  existence  of  a  seeond  species  of  Tsu<;a  in  tlie  Atlantic  States 
of  North  America  was  not  even  suspected  till  Professor  L.  R.  Gibbes 
iletected  the  subject  of  this  notice  on  tlie  southern  AUeghanies  in 
1850 ;  a  discovery  that  came  as  a  surprise  l»oth  to  botanists  and  to 
horticulturists,  as  the  region  liad  presumably  been  thoroughly  explored 
previously.  Tsuga  rarolini'iiia  has  since  been  found  in  considerable 
numbei*s  on  the  rocky  Ijanks  of  streams  on  the  lUue  llidge  mountains 
from  south-west  Virginia  to  north-east  Georgia,  at  elevations  vai-ying 
from  2,500  to  3,500  feet  and  in  places  even  1,000  feet  higher, 
scattered  among  other  trees,  but  rarely  in  groups  of  more  than  half 
a  dozen  together.  It  was  introduced  into  British  gardens  in  188() 
througli  the  Arnold  Arboretum  of  Harvard  University,  and  has  thus 
far   proved   hardy   in    the   neighl>ourhood   of    London. 

Tsii/ja  f'aroIi?iianu  is  chiefly  distinguished  from  the  type  si)eL'ies, 
2\  ('ana/Je?mii,  with  which  it  is*  sometimes  found  associated  in  its  native 
habitiit,  by  its  larger  and  <larker  leaves  of  a  somewhat  diftereut 
anatomical  structure  and  by  its  larger  cones  with  scales  much  longer 
than  broa<l  and  which  stand  out  at  nearly  a  ri«<]it  an<(le  to  the  axis 
wlien    mature. 

Tsuga   diversifolia. 

A  large  tree  fi-eipiently  80  feet  high  with  a  trunk  3 — 4  feet  in 
diameter  covered  with  dark  reddish  brown  l)ark.  .  Bmnches  relatively 
slender,  spreading  or  slightly  ascending  and  nnich  ramified  at  the  distal 
end.  Branchlets  very  slender,  the  youn<^'est  shoots  pubescent.  Buds 
globose,  dark  chestnut  In'owii.  Leaves  persistent  two — three  years, 
shortly  petiolate,  the  petiole  parallel  with  the  axis  of  the  shoot  that 
produces  it,  the  blade  si)reading  at  a  right  angle  to  it,  linear,  emai'ginate 
t»r  obtuse,  0*25 — 0*5  inch  long,  lustrous  ^^een  with  a  shallow  median 
groove  al)0ve,  J3aler  witli  two  greyish  stomatiferous  lines  beneath.  Cones 
])endent,  ovoid-^'ylindric,  0*75  inch  l<mg,  shortly  stalked,  the  stalk 
clothed  with  peiisistent  brat;ts,  comjiosed  of  four  —  ^Vi^  series  of 
spirally  armnged  suborbicular  scales,  nigose  on  the  exjwjsed  side. 
Seed-wing    oblong,    nearly    as   long   lus    the    scale. 

Tsuga  divei*sifolia,  Maxiniowicz  in  Melange.  Biol.  Acad.  Sc.  Petersb.  VI.  373 
(1866).  Masters  in  Joum.  Linn.  Soc.  XVlII.  514;  and  Journ.  R.  Hoit.  Soc. 
XIV.  255.  Mayr,  Abiet.  des  Jap.  Reiches,  61,  Tafel  IV^  fig.  13.  Beissner, 
Nadelholzk.  39(5.  Sargent,  Forest  Fl.  Jap.  81,  t.  25;  Garden  and  Forest  VI. 
495,  'tt'ith  tig.;    and  X.  491,  tig.  63. 

Abies  Tsuga,    Hoi-t.  (not  Sie]x)ld). 

Eng.  Jaixinese  northern  Hemlock.     Germ.  Maximowicz'  Tsuga.     Jap.  Komctsuga. 

Tsiuja  diversifolia  was  first  recognised  as  a  species  distinct  from 
the  Abi^s  Tsuga  of  Siebold  and  Zuccarini  by  the  Kussian  botanist 
Maxiinowicz    who    described    it    under    this    name    in   the   "  Melanges 
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Biologiqiies "  of  the  Imperial  Academy  of  St.  Petei-sbiirg  in  1866. 
Cones  had,  however,  been  brought  from  Japan  by  the  late  John 
Gould  Veitch  in  1861  unfortunately  mixed  with  cones  of  T,  Sielofdli^ 
and  l>oth  sp(?cies  were  culti\'ated  in  the  Veitchian  nursery  at  Coomlje 
AVood  for  many  years  under  the  names  of  Abies  Tufu/ga  and  A,  Tsuya 
nana;  J.  G.  Veitch,  therefore,  was  not  only  the  introducer  of  the 
species  but  also,  unknown  to  himself,  the  discoverer  of  it.  Of  the 
two  Hemlock  Firs,  natives  of  Japan,  T.  diversifoliu  is  the  northern 
species  and  is  abundant  on  the  central  mountains  from  Lake  Umota 
northwards   to   Mount   Hakkoda. 

"The  gi'eat  forest  which  covei-s  the  Nikko  moim tains  at  an  altitude 
of  more  than  5,000  feet  above  the  ocean  is  composed  almost  entirely 
of  the  northem  Hemlock,  2W/a  direi'sifolia.  This  Hemlock  forest, 
which  is  the  only  forest  in  Hondo  that  seems  to  have  been  left 
practically  undisturbed  by  ]iian,  is  th(;  most  beautiful  which  we  saw 
in  Japan.  The  trees  gi*ow  to  a  ^a-eat  size,  and  though  they  grow  cla^k*- 
together,  they  are  less  crowded  than  the  trees  in  an  American  Hemlock 
forest  under  wliich  no  otlier  plant  can  grow,  and  light  enough  i-eaches* 
the  forest  floor  to  permit  the  growth  of  ferns,  mosses  and  many 
flowering  undershnibs  which  clothe  the  i*ocky  slopes  up  which  tliis- 
forest  stretches.  A  most  beautiful  spot  is  the  walk  cut  through  thi& 
forest   along   the   shores   of   Lake    Umoto."  * 

Tsv/ja  diversifolia  is  distinguished  from  T.  Sieboldii  by  its  diirker 
red  l)ark  and  more  slender  bmnchlets  covered  with  reddish  pubescence ; 
by  its  shorter  and  luirrower  leaves  of  a  darker  green ;  and  especially 
by   its   smaller   cones,    the    scales   of   which   ai'e   nearly   as  long  as  brtmtL 


Tsuga  Mertensiana. 

An  alpine  tree  of  variable  dimensions  accoixhng  to  altitude  autl 
en\4ronment,  rarely  exceeding  100  feet  high  with  a  trunk  5 — 7  feet 
in  diameter,  with  thick,  cracked  bark  coming  ofl*  in  scales ;  at  its 
sui>erior  limit  reduced  to  a  low  dense  Inisli.  In  Great  Britain  an 
elegant  tive  of  slow  growth ;  trunk  slender  and  tajjermg,  bark  reddisli 
brown  fissinvd  into  square  or  oblong  plates.  Branches  horizontal  anil 
much  ramified,  the  secondary  branches  lateral  and  rigid,  from  which 
spring  numerous  branchlets,  some  lateral,  but  the  greater  number  short 
and  erect ;  bark  of  branchlets  light  brown  obscurely  fluted  longitudinally 
from  the  pulvini  of  the  leaves  downwards.!  Buds  numerous,  terminal 
and  axillary,  very  small,  ovoid-conic,  hght  brown.  Leaves  persistent 
several  years,  spirallj'  crowded  around  the  branchlets,  spreading  on  all 
sides  on  the  erect  shoots,  pseudo-distichous  on  the  horizontal  ones ; 
linear-obtuse  with  a  distinct  midrib,  sometimes  concave  or  subcvmbifonn 
above ;  keeled,  with  two  glaucous  stomatiferous  bands  beneath ;  in 
colour  varying  from  dark  lustrous  green  to  greyish  blue  caused  by 
glaucescence.        Staminate    flowers     cylindric-oblong,    0*4    inch    long,     on 

*  Sargent,    Forest   Flora   of  Japan,   p.   81. 

+  At  Murthly  Castle,  Perthshire,  is  a  tree  of  Tsuga  Meiiensiana  of  more  vigorouB  groA\'tli 
than  usual,  in  which  the  hrauches  ai*e  elongated  and  depressed  at  an  angle  of  about  45''  to 
the  tnink. 


TSUGA     MEHTESSIAXA.  469 

n  i^lemler  sti|M'3  of  nliout  tlit?  mmv:  l.'ngtli,  siirrouii<leil  at  thu  baso  by 
l>rr»tilly  ovule  iiivohicml  \>t>kU  in  three  nevlen ;  Hiitliero  elu1>4haj)e(l  with 
It  ]iurp]ish  violet  uoiiiiective.  Coues  shortly  stalkeil,  cyltnili'ic-fuBifomi, 
2 — 2'5  tni-lics  Ion;;,  at  tint  viulet-purple  clumgiiig  to  browti  when  m'lture ; 
scales  ulwvute-cuneiite,  minutely  mg'jse  or  striitte<l  loiiRitiuIinftUy  >m  the 
ex|>ose(i  side ;  bract  mittiite,  closely  ivppi'etised  to  the  scale.  Seeds 
Hinall    with   n   relatively  laif;e   oblong   winjj. 

TsuRa  Mertensiana,  .Sargent,  Silva  N.  Aiiier.  XII.  77,  t.  BOi}  (not  Cai'ri^re). 

T.  PatloniaDa,  Eugelniann  in  Brenei  aiid  Wataoii's  Bot.  Califoi-.  If.  121  (1S80). 
Mhcouii,  Cat.  Caiiad.  FUnta,  473.  Masters  in  Gard.  Chron.  XII.  ser.  3  (1892),  ]>.  10, 
witli  fig ;  and  .loiini.  R.  Hovt.  Soe.  XIV.  255.     Beissiicr,  Nadelhohk,  407,  witli  figs. 

T.   Hookeriana,  Carr;ere.  Trail*  Conif.  ed.  11.252(1867). 


I,  Piuet.  Biit.  I 
157,  t  .  .       -         =  .         . 

A.  Hook«riaiia,  Mnrray  in  EdJnb.  New  Phil.  Jonni.  289  (ISu.^i).     Lawsoii,  Pinet. 
Brit.  II.  153,  tt.  21,  22. 

A.  Willianwonii,  Xewberry,  Pacif.  Ry.  Rep.  VI.  53,  t.  7  (1857). 
Piiins   HerteoHiana,   Bougard,  Veg.  de  Sitcha.   54  (1832),      Metn   de  I'Acad.  St. 
Petowb.  II.  163.    "EndUoher,  Synop*.  Conif.  111. 
P.  Pttttoniana,  Parlatora,  D.  C.  Prodr.  XVI.  429. 
Tsiiga   Mtrtexsiaiia  has    tt   meridional   range    in    north-west  .America 
from   south-eastern   Alaska   throngli   British  Columbia,  Wasliington  and 
Oregon   into   California   as   far   as   the   sources   of   the    King    river ;    it 
also     Iw.'*     a     considemble     spread     laterally     on     both     sides     of    the 
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international   Ijoundarv,   from    iloiint   Benson   in    Vancouver   Island   to 
the    Bitter   Root    niountain.s   of    Idaho.      Except    in    Alaska    it    always 
grows    at    a    great    elevation,   its    vertical   range   Ijeing   from    2,750    to 
10,000    feet,    the     higher    altitude    )>eing    reached    on    the    Sierras    of 
California.     In   many   parts   of   the   mountain   systems   over  which  this 
tree    is    spread,    the    forest    towards    the    liiglier   limit   of  arlK»resc*ent 
vegetation    is    composed    entirely    of   it :    in   other  places   it   is   mixed 
with   Pinm  Jlrxills ;   at   these    high  altitudes  it  dwindles  to  a  shapeless 
shrub   scarcely   half   the   height   of  a   man.      AVhen   standing   alone   in 
favourable    situations    the    lower    branches    are   retained   and   lengthen 
considerably,   the   upper   brandies   often   decurved    and    the    branchlets 
with   their   cones   pendent.     It   attains  its  greatest   development  on  the 
Cascade   mountains  in  southern  Oregon  where  individual  trees  100   feet 
higli    with    stout    massive    stems    five     and   six   feet   in   diameter   are 
abundant.*     The   wood   is   light,   soft   and  close-grained  but  not  strongs- 
susceptible   of   a   good   polish   and   of   a   light  brown  or  reddish  colour; 
it  is  only  occasionally  used  on  account  of  the  inaccessibility  of  the  foi*ests. 

Tills  beautiful  tree  was  orimnallv  iliscovered  bv  Mertens  in  1827 
while  in  the  servici'  of  the  Russian  (Tovenuneut  near  its  northern 
limit  on  Baranolf  Island  near  Sitka  whei*e  it  takes  the  form  of  a 
nnich-branched,  straggling  shrub.  The  herbarium  specimens  gathei*ed  by 
Mertens  wen^  dealt  with  by  Bungard  of  »St.  I'etei'sbui'g,  who  deseriln^d 
this  tree  as  a  new  si)ecies  under  the  name  of  Pintts  Meiieimana  in 
eompliment  to  the  discoverer.  Unfortunately,  this  name  was  taken  up 
by  Carri^re  for  another  Hendock  Fir  wliieh  <'rows  on  the  island, 
2'inu/a  Alhprtiana,  which  Bongard  in  c<mnnon  with  other  early  explortn-s 
in  north-west  America  nu'stook  for  the  Canadian  type  bnt  which  is 
not  known  to  ocnu*  wild  within  two  thousand  miles  of  Sitka,  t  ^lost 
recent  authors  have  followed  Carriere  in  this  misapplication  of  Bonganl's 
nana*  and  which  has  for  the  time  resiUted  in  much  regri'ttable  confusion. 

The  tree  was  re-discovered  by  Jeflrev  on  Mount  l><iker  while  collecting 
for  the  Scottish  Oregon  Association  anil  introduced  tlirough  him, 
receivuig  the  name  of  Aln*'^  Patfimiarta  in  comiJiment  to  tlie  lat*t 
Mr.  (leorge  Patton  of  the  Cairnies  in  Perthshire,  a  prominent  niemlH^r 
of  the  Association.  Three  years  later  it  was  detected  on  Moimt  Scott 
l)y  William  ^Miun-ay,  and  his  discovery  was  descril)ed  by  his  brother 
Andrew  Murray  in  Diwson's  "Pinetum  Britannicum "  as  a  different 
species  under  tlui  name  ,  of  AhiPfi  Hookeriana,  Vait  which  has  l^en 
reduced  to  a  synonym  of  the  older  names  by  the  Americ^m  botaiii.<ts. 
In  British  gardens  the  name  Hooheriaiui.  js  still  retauied  to  distii\guisK 
the    glaucous    from    the    green-leaved    ViU'ietv. 

*  (Jardoii  and  Forest,   \o\.  X.'  j».   ]. 

t  Tlu'  following  is  Bougard's  description  of  Tsuya  Mhtensiana  wliioli  should  set  at  fv>t 
any  d(»ulits  as  to  tlie  identity  of  the  tree': — Pi  axis  McrUnsiana  n.  sp.  Foliis  solitariii^ 
lineaiibns  obtusimculis,  baai  in  i)etiqluni  attenuatis.  intogeniniis;  strobili  squaniis  i-euifpnuihiis 
integiis.  Raniosissinia  ;  rami  ranmliqiie  delapsis  foliis  valde  tulierculosi.  FoUa  solitana^ 
ai)i>roxiniata,  lineaiia,  basi  in  petiolum  niiniitnni  attenuata,  obtiisiusciila,  supra  plana,  siibtas 
nervo  medio  prominnlo,  integerrima,  T)*  longa,  lineaqufe  pauUo  augiistiora.  Strobili,  solitarii, 
sessiles,  o))longi,  ol)tnsi,  1*5  i>olliceni,  }»lus  niinuave,,  S<jimm»  renifonnes.  integiiv,  ,'»'  et 
quod  excedit  latae. — Observations  snr  la  Vegetation  (le  Sitcha,   p.  .'>4. 


Trm'ja   Meiii^iMaita   at    I'Jistnor  Casllc. 
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Tsiu/a  MeHeimaiia  is  one  of  the  haiidsoniest  of  coniferous  tives  of 
small  or  medium  dimensions  for  the  decoration  of  the  lawn  where  the 
lar^'er  trees  are  unsuitiible.  It  grows  fairly  well  in  most  soils  that  are 
well  drained,  the  growth  of  the  loader  shoot  rarely  exceeding  six  to  nine 
inches  annually ;  to  secure  good  specimens  a  space  with  a  radius  of 
not  less  than  fifteen  feet  should  be  allowed  for  them.  The  species 
keeps  in  memory  the  name  of  one  of  tlie  most  energetic  of  Ix)tanic4il 
explorers   of   the    early   })art   of   the   nineteenth   century. 

Karl  Heinrich  Mertens  (1796 — 1830)  was  the  8on  of  Dr.  Franz  Karl  Merteiis 
wlio  wafi  the  head  of  an  Institution  in  Bremen,  and  the  author  of  several  hotauical 
pa^iers,  and  who  is  commemorated  by  the  genus  Mertensia  (Bonigiue^).  Karl 
Heinrich  was  born  in  Bremen  where  he  received  his  early  education  ami  acquired 
a  fondness  for  natural  history,  especially  Botany  which  he  studied  later  in  Paris 
^  ^itli  JuBsieu,  Desfontaines,  Lamarck  and  Mirbel,  and  where  he  made  the  aci|uaintance 
'  of  Dawson  Tumer  by  whom  he  was  invited  to  London  and  introduced  to  Dr.  Robert 
Brown,  Sir  Josepli  Danks  and  the  elder  Hooker  Returning  to  Gennany  in  1817, 
he  commenced  the  study  of  medicine  in  Gbttingen  and  uien  hi  Halle  wliere  he 
took  the  Doctor *s  degi*ee  in  1820  and  began  to  practise  his  profession  in  Berlin, 
which,  however,  he  soon  left  to  make  his  home  in  his  native  city.  An  intense 
love  of  natural  history  and  a  desire  for  travel,  made  the  prosjiect  of  a  ipiiet 
professional  life  in  Bremen  unbearable,  and  Mertens  went  to  St  Peteraburg  in  the 
hoi)e  of  being  api)ointed  naturalist  to  the  expedition  which  was  fitted  out  there 
under  the  command  of  Kotzebue.  Failing  to  obtain  this  ]K)8ition,  he  remaine<l  two 
years  in  Russia  pi'actising  his  profession,  and  finally  in  the  spring  of  1826  wtis 
ap])ointed  naturalist  and  physician  to  the  exTiedition  which  sailed  that  year  under 
Captain  Lutki  to  make  a  scientiric  voyaee  of  exploration  round  the  world.  ■  During 
the  next  four  years  Mertens  visited  England,  TenerifTe,  Rio  de  Janeiro,  QtL\m  Horn, 
Valimraiso,  the  coast  of  Alaska,  Kamtschatka,  the  Caroline  Islands,  Manila,  the 
Cape  of  Good  Hope  and  St  Helena.  Returning  to  St.  Petersburg,  he  presented  to 
the  Academy  of  Sciences  of  that  city  a  number  of  itapera  chiefly  devoted  to  the 
Invert«brat(e  collected  during  the  voyage  He  was  still  engased  in  studying  his 
collection  when  he  joined,  in  1830,  his  old  commander  Lntki  on  a  cruise  along 
the  coast  of  France  and  Ireland,  during  which  lie  contracted  a  ner^-ous  fever  from 
which   he   died  shortly  after  his  retuni   to   Russia.* 


Tsuga   Sieboldii. 

A  stately  tree,  attiiining  at  its  givatest  development  a  lieight  of 
80 — 90  feet,  at  its  highest  vertical  range  considerably  less,  everywhere 
mnch  resembling  the  type  species,  Tsw/a  canaderwU,  in  habit  and  asi)ect. 
Branchlets  slender  with  cinereous-brown  striated  bark,  much  ramifietl 
distichously ;  the  youngest  shoots  glabrous,  pale  yellowish  l>i*own,  marked 
longitudinally  by  cortical  ridge^s,  terminating  at  the  Ijase  of  the  leaves 
in  a  relatively  prominent  red  pulvinus  or  cushion.  Buds  small,  glolxise, 
enclosed  in  numerous  minute,  chestnut-brown  penilflB.  Leaves  jKu-sistent 
three — four  years,  i)etiolate,  the  petiole  nearly  j)arallel  witli  the  axis  of 
the  shoot,  linear,  obtuse  or  emarginate,  0*25 — 1  inch  long,  the  shorU^r 
leaves  produced  from  the  up[)or,  the  longer  ones  from  the  lower  side  of 
the  shoot,  dark  lustrous  gi-een  and  distinctly  channelled  alxjve,  with 
two  greyish,  stomatiferous  bands  beneath.  Staminate  flowei-a  globose- 
cylindric,  stipitaU*  with  a  stiff,  slender  sttdk  surrounded  at  the  base  by 
numerous  small,  ovate,  involucral  bracts.  Cones  sub-globose,  alx>ut  an 
inch  in  diameter,  composed  of  four — five  series  of  spirally  arrangeil, 
imbricated,  orbicular  scales,  striated  on  the  exposed  side.  Seed-T^ing 
roundish   oblong,  about   three-fourths  as  long  as   the   saile. 

*  From   the   Silva  of  North   America,    Vol.   XII.    j>.  80. 
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Tmiga  Sieboldii,  Camire,  TinitB  Cotiir,  ed,  1.  186  (1855) ;  and  td,  II.  215  (18U7) 
(in  iraM),  SUatciK  iu  Joiini.  Linu.  Soc.  XVIII.  512;  and  Jouiu.  R.  Hort.  Sot. 
XIV,  2ii«.  Mayr,  Abiet.  des  J»p.  Keiches,  5B,  Tafel  IV.  tig.  12.  Bcissiiev, 
Nadelholzk.  394,  with  (igB. 
T.  Araragi.  Sai'gciit  in  Gai'den  and  Forest,  X.  J81,  lig.  62. 
Abies  Tsiiga,  Si«1>oldabd  Zaccaiini,  Fl.  Jap.  II.  14,  C.  lOS  (1342).  Hurray,  PincH 
and  Firs  of  Jai^D,  S4,  uith  liga  (iu  part).     001x1011,  Pintt.  ed.  II.  32  (in  part). 

Pimis  Tsiiga,  Endlielier,  Synopa.  Conif.  83  (1847).    Parlatore,  D.  C.  Prodr,  XVI.  428 
(in  iHrtl. 

Eug.  Japanese  Hcniloclt  Fir.     Fr.  Tsuga  d«  Jajion.     rreriii.  Jajianische  Henilocks- 

taiitie.     Jap.  TaUKa  AmntK'- 

As   already   statetl   under   Tsti;/a  dirersi/olia  there   are   two  species  of 

Tsiiga  endemic  in  Japan,  or  two  easily  distinguishable  forms  recognised 

as   such,  of   which    T.  Sieboldii   became  known   to  science  many   years 


before  the  second  species  was  admitted.  It  was  discovered  by  the 
eminent  traveller  whose  name  it  l>ears  during  his  residence  in  Japan, 
1823—1830,  and  was  introdHce<l  by  him  into  European  gattlens 
shortly  after  the  establishment  of  his  Jardin  d'Acclimatation  at  Leyden 
in  Holland  in  1850.  T.  Sieboldii  takes  the  place  of  T.  diversifolia 
sunth  of  Nikko,  ascending  in  places  to  a  considei-able  elevation, 
nowhere  forming  a  continuous  forest,  but  scattered  in  gi-oves  among 
deciduous  trees  or  mixed  with  Piims  den^flom.  Like  most  of  the 
native  trees  it  has  been  planted  for  ornament  or  xitility  in  numberless 
places    S"   that   its   original   geographical   limits   have    long   since    l>een 


\   ; 
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obliterated,  Dv.  Mnj-r  states  that  the  wood  is  wry  iliiraltle  u'heii 
exiKiseil  to  tlie  weather,  but  not  much  used  on  account  of  the 
dittiiiilty  of  trail spoit. 

Philip  Fhanj!  Vos  SiEiuit.u  {1796—1366}  was  Imm  at  ^V^i^^^ul■g  in  Bavaria,  atiil 
lu'loiiged   to  n   faniilj'  wliEpli  liaii  gi\-eii  seversl  distiiipiUlied  ihmhWi-s   to   tlie   luwlk-al 

Sr»r«i»ioii.  He  iveeireU  a  liivt-chss  ediuntioii  in  liis  native  town  «id  »litaiii(rl  tli«' 
egrfc  of  Doctor  in  1820.  Two  yeai's  aftern-aiiiB  he  went  to  Java  tx  iiieditai  oHiivr  tii 
the  Diilch  service,  and  tliat  (.■□VHiniiiPiit  liavitij;  decidvd  ii|>ou  diHiiatchinK  &  scieuliNi- 
('X[>edition  to  Ja]iaD,  Vbii  Sielmld  was  altavhed  to  it  aH  niedicat  oHicer  and  natnrali-sl. 
Haviii){  arrived  tlien^  in  1S23,  lie  was  compelled,  like  all  roreignm,  to  cunKue  hi^ 
pxploratioDs  to  the  iuiinediate  vicinity  of  Na^pwaki,  tlie  only  jiort  then  aocesaible,  hut 
he  aodn  ooquii'cd  (creator  freedom  in  oonaefjiicnue  of  the  repute  attaehed  tn  his  luuiie  ttt 
a  man  of  itcience.  In  1824  hf  dccom|>anied  the  Dutch  anihaaaador  to  Jeddo  (Tokio),  hut 
two  yearn  later,  when  on  the  jmint  of  I'Oturaing  to  .lava,  Iiib  life  vaa  endangered  hy  th* 
exceMive  zeal  of  one  of  his  fneiids  who  had  furnished  him  with  a  liitliertn  uuiiuhlisfaed 
map  of  the  empii'e,  and  Von  Sieliold,  who  risked  hia  own  lifv  to  save  that  of  his  friend, 
waa  thrown  into  priHon.  He  retiinied  to  Korojie  in  1850,  quitted  the  Ilntch  senir-e. 
and  employed  hiniself  in  the  arrangement  of  liis  rich  store  ol  scientilic  materials  n-bich 
he  had  collected  in  Ja|iaii,  One  of  the  moat  inilHiitaut  worka  issued  l>y  liim  alter  iii^ 
return  to  Europe  was  hia  "  Flora  Japonica,"  the  first  vojunie  of  wliich  was  published  in 
ISSii,  and  the  second  in  1342.  AI>ont  the  year  1850  he  estahlished  a  niirBcr^-  and 
"  Jardin  d'Acclimatation  "  at  Lejden,  for  the  cultivation  and  distrihution  of  hev  plants 
from  the  Far  East,  and  dnrine  the  socceedin^  lifteen  years  he  inti'oduced  from  CJiina  ami 
■ls|iaii  a  large  DiimWr  of  pinuts  piwioiisly  uuknoun  in  Eiinijiean  j^rdens.  nisiiy  of 
which  have  proved  valuable  additions  to  the  ArlKii-etum  iirid  Flower  Harden.  He  died 
at  Munich  in  Octol>er,  1866. 

ABIETIA. 

Pseudotsuga,*  Carritrc,  Traits  Conif.  ed.  II.  256  (1867).  Bentlmm  and  Hooker.  On. 
Plant.  III.  441  (18811.  Mastera  hi  .Tourn,  Linn.  Soe.  XXX.  (l.SflS.  Tsiiga  Be<:t.  Pseudo. 
tsuga,  Eichl'T  in  Eiigler  and  I'muri.  Xat.   PH.  Fain.  SO  (lS37l, 

The  Doiighia  Kir  does  not  strictly  conform  to  either  of  tlie  three 
geiiem  lunoiig  whicli'  the  Firs,  in  a  popnlar  sense,  ure  distriliuteii. 
It    dirt'Ts     from     nil    of    tlieiii    in    tlie    anatoin)-    of    the     woo<l,    the 

tracheides  of  which  are 
spirallv  marked;  ami 
in  the  stnictnre  of 
the  lea^■es  which  havt- 
aii  inteniipled.  not 
continuous  layer  of 
hjpoderm  cells  (see 
page  :J3  —  3o);  the 
Kin.  n-x   Traiiav,-™.'  siTiiuii  of  i«if  of  .ti.irii.f  i>.,>;ji,;;i.  X  V);  lea^^es  agi'ee,  howe\er. 

rr, rpHiii   iici«.,,     imiiHcii  r  .iin  ..  yiiWi     Abies     in     the 

piesente  of  two  literal  lesin  canals  Tht  stiiminate  flowers  of 
the  Doughs  I'll  jiue  the  u'^emblaiRt  of  those  •[  IVea  bnt  with 
thi    antheii   spuried   as   in   Abies   and   T-'Uga   and   difieriiig    fitmi    ihe 

•  All  um-™ith  barhuroiis  naiiit  ball  dreek  halt  Ja]«iuHe  utIerK  l>ad  ni  coiiitnu'i  n 
ar  1  misleading  in  sudi  nieumiiL  as  it  has  and  uhicli  I  iiaie  refused  t(  adopt  •->  a 
priitcHt  agaiii'it  the  admiiH-ion  of  s^eli  names  into  scientitit  iioiiieiiclatun  Als.>  in  com 
iiliHitce  nith  Art  60  sect  4  >r  the  Lawg  of  Botanical  'Vomenolatiire  ado|led  nl  the 
Inl< ruational  Botanicnl  Cdi^ress  h  Id  at  Pans  in  ise"  ivhicb  eiiucta  that—  1-ven  -ne 
IS  Itiii  I  to  rej  et  a  nm     nhich  is  firmel  li   a  combmati  n  of  tn  >  iangiiap^ 


AIIIETIA,  475 

latler  in  bciny  Mpiwlly  crawdeil  ai-ouiul  a  stainiiial  coluinii  and  not 
in  glolirwe  clusters;  the  anther  cells  split  ohliquely  ami  nnt  transversely 
as  ill  Abies  and  Tsuga.  In  tlie  cones  are  combined  characlers 
occurring  iii  all  the  otiier  genem ;  they  are  pendnlons  as  in  Picca 
and  Tmi^h  but  dilier  fruni  Ijoth  in  the  Iiracts  being  longer  tbiiii  the 
scales  anil  ]iroiniiie!itly  t-xserted  as  in  simie  of  the  species  of  Abies, 
The  prepondemnce  of  agreement  ia  witli  Abies  but  with  such  a 
marked  difference  in  the  cones  tliai  the  Douglas  Fir-  lias  been 
generically   separatetl   from   it   by   most   i"eceiit   authors. 
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1)  AlilETlA     DOUGLASIl. 

rif  the  nunitrwliat  vrtgiiely  defiuei!  ilifferenco  obflervnlde  iti  it*  growth 
ami  iiH]*i;t.*  Looked  ut  from  every  (wiiit  of  view  yortniie's  Fir  cinnes 
nearest  to  tlie  Doiigks  Fir,  aiul  ia  here  jtrovi^ioiially  joined  witli  it 
These  Firs  are  iutenneilinte  forms ;  the  Diiuglan  Fir  bridges  over  the 
difference  between  the  Hemlock  nnd  Silver  F'irs,  ami  Fortune's  Fir  the 
ilifierence  between  tlie  Spruee  and  Silver  Firs ;  nioreover  tlie  Hpnice 
Fint  are  eonnecteil  witli  tlie  Heiidocks  by  the  flat-leaved  s[>ecies  of 
tlie  section  Otnoriea.  \^'hilHt  for  pnictieal  purposes  it  may  l>e  the  most 
convenient  i;ourse  tii  ■'etiiiii  the  ilifTeront  groiqw  of  Fit's  under  sejMFate 
g»>nerie  names,  doubts  may  reasounbly  arise  whether  tliat  course  is 
nii'mt  com[)atiblc  with  u  strictly  scientific  elas^ificatioii  of  them,  sei-ing 
that  ill!  the  Firs  have,  like  all  the  Fines,  easily  reci^iisable  conmion 
i-liHrat'ttti's,  and  like  the  I'ines  iiiv  connected  t4>;^t)ier  by  discernible  links. 

Abietia   Douglasii. 

A  tree  of  very  variable  diiiieusious,  under  favonrable  eonditiuus  in 
Washington  and  Oregon  ne^r  the  Pacific  coast,  ITS — 200  or  more 
feet   with    a    trunk    4 — 6-5    feet    in  diameter,    and   when-   the    trees   are 

(rowded,    usuiUly   denuded   of    hninclies     for    one-lialf    or    mon^    "f    the 


height  nnd  with  a  thin  nai-row  crown,  which  in  veiy  old  trees 
Imconics  flat-top[)ed  ;  t  on  the  drier  slopen  of  tlie  RiK-ky  Mountains  tiot 
more  than  80—100  feet  high  with  a  trunlc  2—3  feet  in  diameter  ; 
even  reduced  to  a  low  shrub  at  its  highest  vertical  limit.  Bark 
of  adult  trees  3 — S  inches  thick,  reddish  brown,  deeply  and  irregularly 
fissured  ;  in  the  forests  of  Oregon  and  Vancouver  Inland  oftflu  much  thicker 
an<l  separated  into  broad  rounded  ridges  broken  on  the  slirface  into  dark 
re<t-browii  scales.  In  Great  Britain  the  oldest  trees  have  a  pvTsmidal 
ontlinc  much  liroken  by  projecting  branches.  Bark  of  trunk  dark  brown 
and  much  fissured,  the  general  direction  of  the  fissures  longitudinal  and 
*  Sn  vj)|!«tatioii,  sinHl  que  boh  ftcies  seiiBral.  oat  jgslenient  quelqiic  cliose  de  pBrt;ilili«r 
<jui  lie  ae  rencontre  itsas  ancuii  geiirs  ni  mciiic  daiia  aucuiie  Miction  vtalilis,  p.  2S2. 

I  Individual  treeH  liave  been  felled  la  the  iiei^libourbood  of  Puget  Sound  over  250  feet 
higb  trith  ti'liuks  5  to  7  feet  in  diameter.  A  irctioii  of  an  e\e«ptioDally  Urge  treu  preaervad 
ill  the  Xiiliiral   Histnn-  Maseiiiu  at  .'(oiith  KensiiiKtoti  is  alKiiit  7}  Tect  in  diameter. 
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exiwwiiig  a  reddish  brown  inner  cortex.  Bruiii;lies  slciiiler,  and 
where  the  tre<>  is  Ktandiii};  alone  the  lowermost  attuining  lengtlis  of 
25 — 35  feet  or  ewn  more,  more  or  less  depressed  by  tht-  weiglit  ot 
their  appeudnges  ami  often  sweeping  the  ground ;  those  above  horizontnl, 
soinetimes  upturned  at  the  distal  end ;  tlie  uppermost  more  or  less 
asGHiiding,  Branehlets  slender,  distichous  and  mostly  opposite,  dopressiHl 
or   3ub-pei)dMit,      Buds   conic,    acute,    0'25 — O'S    inch    long,    with    oval- 


oblong,  lustrous  sienna  hrown  perulie  frin([ed  with  wliitisti  liaiix. 
Leaves  persistent  six— seven  years,  pseudo-distitlioiis  in  three  —  four 
ranks,  narrowly  hnear,  flat,  075 — 1-25  inch  long,  obtuse  or  mncronatt^ 
at  the  iii>e.\,  freqnently  faleately  curved  upwards,  bright  lustrous  green 
with  an  obscure  median  line  above,  paler  witli  a  more  or  less 
glaucous  stomatiferous  bond  between  the  midrib  and  the  thickened 
margins  beneath.  Staniinate  flowers  mostly  on  the  under  side  of 
hrancldets  of  the  preceding  year,  axillary  obtusely  tonic,  alxiut  0'75 
incli   long,  surronndeil  at   the    base    by    broadly    oval,    obtuse    involucral 
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liract.'^  ill  three  four  series;  anther  connective  spurred;  pollen  j^raius 
spherical.  Coik?s  terminal  on  short  lateral  branclilets,  |>eu<lent, 
ovoid-eonic,  2*0  —  4  inches  long,  and  1  —  1*25  inch  in  diameter; 
scales  sulx»rbicular  with  a  short  cuneate  claw  and  obscurely  siimate 
margin ;  bracts  longer  than  the  si;ales,  narrowly  o})l(mg  at  the  ^nxsa 
with  a  lu'ominent  midrib;  with  two  sprea<ling  lol)es  at  the  ai)ex  and 
the  midril)  prolonged  into  a  rigid  linear  awn.  Seeds  marked  with  au 
irregular  whit<»  spot  and  having  a  lenticular  wing  a})out  one-sixth  the 
size    of    tlie    scale. 

Abietia  Douglasii,  supra. 

Al>ies  Douglasii,  Lindley  in  Penny  Cyclop.  I.  32  (1833).  Ixmdon,  Arh.  et  Fnit. 
lirit  IV.  2319,  with  tigs.  Forlws.  Pinet.  Woburn.  127,  t.  45.  Hooiies,  Ever- 
greens, 189.  Lawson,  Pinet.  Brit.  II.  115.  tt.  17,  18,  and  tigs.  Gordon,  Pinet. 
ed.  II.  24. 

Tsiiga  Douglasii,  Carriei-e,  Traite  Conif.   ed.  I.  192  (1855). 

Pseudotsuga  Douglasii,  Carriere,  Traits  Conif.  ed.  II.  256  (1867).  McXab  in 
Proceed.  R.  Irish  Acad.  II.  ser.  3,  p.  703,  tig.  32.  Engelniaun  in  Brewer  and 
Watson's  Bot.  Califor.  II.  120.  Beissner,  Xadelliolzk.  411,  with  figs.  Mastei-s  in 
.Tourn.  R.  Hoit.  Soc.  XIV.  245.      Macouu,  Cat.  Canad.  Plants,  473. 

P.  mucronata,  Sargent,  Silva  X.  Anier.   XII.  87,  t.  607  (1898) 

Picea  Douglasii,  Link  in  Linna^a,  XV.  524  (1841). 

Piuus  Douglasii,  Don  in  Lambert's  ftenus  Piiius,  III.  163  (1837).  Hooker,  W. 
Fl.  Bor.  Anier.  II.  162,  t.  183.  EndHcber,  Synojw.  Conif.  87.  Parlatore,  D.  C. 
Prodr.  XVI.  430. 

P.  taxifolia,*    T^nibert,  Genus  Vium,  51,  t.  33  (1803). 
•  Eng.  Douglas    Fir.      Amer.  Douglas  Spruce,  Red   Fir.      Fr.  Sapin   de   Douglas. 
(Jenn.  Douglas-Tanne,  Douglas-Fichte.     Ital.  Abete  di  Douglas. 

var.— glauca. 

A  smaller  tree  with  shorter,  stouter  branches,  but  di.stinguisheJ 
hxnn  the  ty])e  chiefly  by  its  foliage  and  smaller  c<.uies.  The  leaves 
during  the  first  season  are  bluisli  green  above  and  more  glaucous 
b(»neath    than   in    any    of   the  older   forms. 

A.  Douglasii  glauca.  Pseudotsuga  Douglasii  glauca,  Beissner,  X^idelholzk.  419. 
Abies  coloradensis,  Hort. 

var. — macrocarpa. 

A  smaller  tree  with  longer  and  more  distant  branches  that  are  usually 
l»eudulous  l:)elow,  and  with  shorter,  stouter  wint<^r  buds  and  sliorter 
leaves.  ItvS  most  distinctive  character  is  its  larger  cones,  oft^n  producetl 
in  great  n\nnbers  on  the  ui)per  branches  and  which  are  4 — 6*5  inches 
long  and   2  inches    in    diameter. 

A.  Douglasii  macrocarpa.  Pseudotsuga  Douglasii  inacrocarjia,  Eugelniann  in 
Brewer  and  "Watson's  Bot.  Califor.  II.  120.  P.  niacroairjia,  Mayr.  Wald  Xoitl- 
anier.  278.  Sargent  in  Garden  and  Forest,  X.  24,  with  tig. ;  and  Silva  X.  Anier. 
XII.  93,  t.  60S. 

var.— pendula. 

l>rauches  sprite  pendulous  with  lax  and  drooping  branchlets,  and  with 
the  leaves  usually  more  glaucous  on  tin*  under  side  than  in  the 
c<.)mmon    f(U'm. 

A.  Douglasii  i)endula.  Pseudotsuga  Douglasii  jiendula,  Engeluiann  ex  Beissner, 
Nadelholzk.  417.     Pinus  Douglasii  pendula,  Parlatore,  D.  C.   Prodr.  XVI.    430. 

*  This  is  the  oldest  speciHc  name  ;  it  \vas  aj)i»lied  to  the  herbaiiuni  siieeiincn  gathered 
by  Menzies  in  1792,  but  was  not  taken  uj)  subse<piently  by  any  British  author  till  it  was 
brought  into  use  by  horticulturists  to  designate  a  geographical  vaiiety. 
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var. —Standi  shii. 

A  remarkable  variety,  raised  from  Kii<(lisli-^a()wn  seed  gathered  from  a 
Douglas  Fir  standing  in  close  piN)ximity  to  some  large  Silver  Firs.  It  luw 
the  hahit  and  general  tuspeet  of  the  species,  hut  tin*  leaves  are  lai-ger, 
deeper  gi'een  a))ove  and  quite  silvery  beneath,  like  those  of  a  Silver  Fir.* 

A.  Douglasii  Standishii.     Al)ies  Dougla,sii  Standishii,  Gcnxlou,    Piuet.  ed.   II.  26 
Pseudotsuga  Dongla«<ii  Standishii,  Mastore   in  Jouni.  R.  Hort.  Soc.  XIV.  245. 

var.— taxifolia 

A  smaller  tree  with  shorter  biunches  nn)re  regularly  developed  and 
giving  the  tree  a  mon*  contracted  conical  outline  than  the  common 
form.      The   leaves  are    longer   and    usuallv    darker    in    colour. 

A.    Douglasii   taxifolia.      Pseudotsuga  Douglasii  taxifoHa,  Carri^re.  Traits  Conif. 
ed.  II.     Beissner,  Nadelhohk.   418. 

Tlie  varieties  described  above  are  the  most  distint^t  deviations  from 
the  Oregon  type  of  Ahtpfia  Dowjlasii  yet  observed.  With  the  exception 
of  mwrorarpaj  they  are  all  occnsionally  met  with  in  British  gardens. 
i  )ther  varieties  selected  from  the  seed  l)eds  have  l>een  named  anjentea, 
Jprcrij^tUa,  rumparfa,  elei/cuis,  faxfif/iata,  iu'm>itrosay  nana,  ttfrirta,  names 
sufficientlv  indicative  of  their  most  obvious  cliara<!teristic  so  \on<i  as 
they  retain  it.  Stairli  is  a  variety  with  light  golden  yellow  foliage 
that  originated  many  yeai-s  ago  at  Castle  Kennedy  in  Wigtownshire,  tlie 
seat  of  the  Earl  of  Stair,  and  is  still  i)ro[)iigat(Ml  in    Scottish  nurseries. 

Ahietia    DougUmi    is    the    most    widely  distributed   tiee   of    western 

North   America ;  its   distribution   is   comparable   in   some  respects  with 

that    of    Pinus   ponderosciy   but    the    area    over    which   it   is   spread   is 

considerably   greater,   especially   in   a   meridional    direction.      With   the 

exception    of    the    lowland    plains    and    valleys    of    southern     British 

Columbia,  Washington    and    Oregon    where   it   forms   dense   forests,   it 

is   mostly   a   tree   of   the   mounfeiins.     Its   northern   limit  is   placed    at 

about  lat.   55°   near   Lake   Tacla  in  British  Columbia ;   from  this  point 

it    follows   the   Rocky  Mountains  system  southwards  through  the  whole 

breadth    of    the    United    States    to    western    Texas    and    thence    into 

Mexico    for    several    hundred    miles,   its    southern   limit,   so   far  as   at 

present   known,   being   near   the   city   of   San   Luis   Potosi,  just   within 

the   northern  tropic.      In   the   coast  region  including  Vancouver  Island, 

it    spreads    from    the    Skeena    river    southwards    through    the    Pacific 

States    to    the    Santa    Lucia    in    south    California.      In    the    territory 

lying   between   the    Rocky   Mountains   and    the   coast   ranges  it  follows 

the  general   trend  of   the   Cascade   mountains   and  the    Sierra    Nevada 

as    far  ai5  the   latitude   of  Los   Angeles,   reappearing   in  isolated  groups 

on    the    San    Bernardino,    the    tr^an    Jacinto   and   other   ranges   in   the 

extreme     south     of     California.        In     the     dry     region     east     of     the 

Califomian   mounttiins   it   grows   chiefly   on  rocky  slo^His  usually  mixed 

with    other    trees.      Its    vertical    range    varies    with    the   climate   and 

*  Known  only  from  a  single  tree  in  the  Pinetnni  of  the  late  Mr.  J.  I).  Bassett  at  Leighton 
Bii/zard. 
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latitude  of  the  ret^ioii ;  ou  the  Calif orniaii  Sierras  it  seldom  ascends 
higher  than  5,500  feet  alx)ve  the  level  of  the  oceau ;  in  northern 
Arizona  it  forms  forests  between  8,000  and  9,000  feet  elevation  and 
in   Colorado  up  to    11,000   feet. 

Tlie  foregoing  outHiie  of  the  distril)uti(jn  of  the  Douglas  Fir  brings 
out  prominently  the  following  remarkable  facts  : — it  is  the  most  widely 
distributed  not  only  of  all  Americtin  Firs  but  of  all  American  trees — 
it  is  spread  over  thirty-two  degrees  of  latitude,  a  meridional  range 
greater  than  that  of  any  other  coniferous  tree  excepting  ])erha[is  the 
common  JunijKn';  it  must  then(;e  possess  a  constitution  that  "enables 
it  to  enduie  the  tierce  gales  and  long  winters  of  the  north  and  the 
nearly  perix^tual  sunshine  of  the  Mexican  Coixiilleras ;  to  thrive  in  the 
rain  and  fog  which  swe(»p  almost  continuousl}'  along  the  Pacific  coiuit 
range,  and  on  the  arid  mountain  sIojk's  of  the  interior,  where  for 
months  every  year,  niin  never  falls."*  The  Douglas  Fir  is  not  oidy 
oue  of  the  most  interesting,  but  it  is  also  one  of  the  most  valuable 
of  trees  ;  its  size,  its  capacity  of  adapting  itself  to  new  surroundings 
and  the  excellence  of  its  tmil)er,  all  contribute  to  make  it  one  of  the 
most  important  inhabitants  of  the  forests  of  western  America.  It  attains 
its  greatest  development  in  the  humid  lowlands  of  western  Washington 
and  Oregon,  especially  around  Puget  Sound  and  on  the  western  slopes 
of  the  Sieii'a  5s"evada  where  the  jirecipitation  from  the  Pacific  Ocean 
is  greatest ;  in  these  regions  it  often  attiiins  a  height  of  300  feet 
"with  a  trunk  9  to  12  feet  in  diameter.!  When  standing  alone  on  the 
low  damp  plains  as  it  often  does  ou  the  steep  slopes  of  the  mountain 
canons,  its  lofty  trunk  is  frequently  feathered  with  branches  from  the 
ground  upwards  ;  in  the  bottom  lands  of  the  Columbia  basin,  the  trees 
often  stand  so  close  together  that  the  traveller  can  with  difficulty 
push  his  way  between  the  lofty  trunks  free  of  branches  for  upwards 
of  200  feet  and  supporting  a  canopy  of  foliage  so  dense  that  the 
sun's  rays  never  pierce  it.  J  While  thus  attaining  gigantic  proportions 
in  the  plains,  it  also  flourishes  high  uj)  on  the  mountains  of  Califoniia 
at  an  altitude  of  5,000  to  6,000  feet,  and  in  Colorado  still  higher,  but 
at   these  elevations   it   is   always   a   much   smaller   tree. 

Over  so  extensive  a  region  and  under  so  many  diverse  circumstances 
of  climate  and  environment,  sometimes  of  the  most  opposite  description, 
the  wood  of  the  Douglas  Fir  is  found  to  vary  much  m  quality  ami 
colour  ;  some  trees  produce  yellow,  othei-s  light  red  wood ;  the  yellow 
is  the  finer  and  the  red  the  coarser-gi^ined  wood,  but  the  difference 
seems  to  be  largely  due  to  the  age  of  the  tree.  In  southern  Britisli 
Columbia,  Washington  and  Oregon,  Douglas  Fir  timber  is  used  for  all 
kinds  of  construction,  house-building,  sjmu's  and  masts  for  ships,  and 
also  for  fuel.  The  wood  of  the  variety  macrocarpa  is  heavj',  hard, 
strong  and  durable  ;    it    is   largely   used   for   fuel.  § 

*  Silva  of  North  AinericH,  XII.  p.  91. 

t  The  British  public  have  had  for  many  years  i>ast  an  opportunity  of  forming  an  idea 
of  tlie  stupendous  dimensions  attained  by  this  tree.  In  the  Royal  Gaidens  at  Kew  is 
erected  a  flagstaff  broucht  from  Vancouver  Island ;  it  consists  of  a  single  piece  159  feet  in 
length,  22  inches  in  aiameter  at  the  base  ta^iering  to  8  inches  at  the  summit ;  it  weighs 
three  tons  and  contains  157  cubic  feet  of  timber.  Tlie  tree  from  which  this  flagstaft  wa» 
made  was  two  hundi-ed  and  fifty  years  old,  as  indicated  by  its  concentric  rings. 

X  Garden  and  Forest,  IV.  p.  205. 

§  Silva  of  North  America,   All.  pp.  90,  94. 
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Abietia  Do>igla»ii  was  originally    discovered    by  Archiljald   Menzies  •  , 
on   the  shores    of    Nootka   Sound   in   1792   during   Vancouver's   voyage 
round   the   world.     From   his   herbarium  specimens   it  was   figured  and 
described    by    Lambert    in   the   "  Genus    Pimis "    published    in   1803, 
iinder   the    name   of    Pinus    taxifolia,   which    is    therefore     the    oldest 


Koiiglaa    Firs  at    JIuitlily    Castle, 
(From  Tlui  Oardea.) 

published  name,  but  which  was  not  taken  up  by  nny  sul^sequent 
British  author.  It  was  next  seen  by  Lewis  and  Clark  during  their 
perilous  journey  across   the  Nortli  American   Continent  in   1805 — 1806, 

•  At   Castle   Mi'iii-iea   iii   the   liighlaiids   of   Peitlishire,  not   far   from    Ihe   liiithi-Iace   of 
Archibald  Menziea,  art  aomt  of  the  finti't  si«ciineiis  of  tlie  DoiiglaB  Fir  in  Grfat  Britain. 
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and  was  described  by  them  in  the  narrative  of  the  expedition.  It 
was  re-discovered  by  David  Douglas  in  1827,  and  introduced  by  hini 
in  the  following  year.  Shortly  afterwards  Dr.  Lindley,  setting  aside 
Lambert's  name,  selected  this  tree  as  the  most  suitable  subject  for 
commemorating  the  intrepid  explorer  and  the  eminent  services 
rendered  by    him   to   British  arboriculture    and  horticulture. 

The  Douglas  Fir  is  unquestionably  one  of  the  most  valuable  trees 
ever  introduced  into  Great  Britain.  It  has  been  planted  throughout 
the  length  and  breadth  of  the  land,  but  not  with  unvarying  residts. 
Wliere  exposed  to  the  force  of  gales  and  high  winds,  breakage  of  the 
leader  shoot  often  occurs  ;  and  when  exposed  to  piercing  winds  from 
the  north-east  and  east,  or  planted  in  land  with  insutficient  drainage 
or  where  the  soil  is  too  shallow,  the  Douglas  Fir,  notwithstanding  its 
marvellous  constitution,  does  not  thrive  satisfactorily.  Hypotlietically 
the  cause  of  failure  in  such  situations  has  been  assigned  to  tlie 
fact  that  all,  or  nearly  all,  the  older  trees  in  Great  Britain  were 
raised  from  seed  produced  by  trees  growing  in  the  alluvial  lands  in 
the  neighbourhood  of  the  Pacific  coast  in  the  comparatively  mild 
cUmate  of  Washington  and  Oregon  where  cold,  piercing  winds  are 
unknown.  In  most  parts  of  this  country  where  not  so  exi)osed^ 
especially  in  the  south  and  south-westeni  counties  of  England  ;  in 
Wales  and  Ireland  ;  in  Perthshire  and  the  south-western  counties  _of 
Scotland,  the  growth  of  the  Douglas  Fir  is  very  rapid  during  early 
life,  and  it  has  gained  the  confidence  of  many  foresters  as  a  valuable- 
tree  for  aflforesting  waste  lands  suitably  situated.  Some  of  the  most 
thriving  plantations  of  Douglas  Fir  are  to  be  seen  in  Pertlishire,  the 
native  County  of  Douglas,  wliere  the  tree  has  been  planted  with  no 
unstuited  hand,  especially  on  the  estates  of  the  Earl  of  Mansfield  al 
Scone  and  Lynedoch.  Two  tine  trees  at  the  last-named  place,  planted 
in  1834,  are  among  the  oldest  in  the  country;  the  tallest  is  100  feet 
high  (97  feet  in  August,  1896) ;  the  other  is  over  80  feet  high,  and 
has  produced  cones  freely  from  which  himdreds  of  seedlmgs  have  beea 
raised.  At  Murthly  Castle  in  the  same  county,  the  Douglas  Firs  ta» 
a  prominent  feature  of  the  grounds  ;  trees  from  80  to  100  feet  high  foim 
two  long  vistas  of  imposing  aspect,  and  a  belt  on  the  south  side  of 
the  Tay  river  is  remarkable  for.  the  uniform  and  stately  growth  of 
the  trees   composing   it.* 

The  annual  rate  of  growth  of  the  Douglas  Fir  durmg  the  fixeil 
tliirty  —  thirty-five  years  varies  with  the  locality.  In  Devon  and 
Cornwall  it  is  quite  30  inches  ;  in  Hampshire  and  other  soutiibefli 
counties  it  is  somewhat  less ;  in  the  eastern  and  northern  eouii]ieB> 
(Cambridge,  Lincohi  and  Northumberland)  it  is  about  18  inches ;  i& 
the  western  counties  (Shropshire  and  Wales)  it  is  from  24  to  27  incbiw; 
in  Pertlishire  the  annual  gi'owth  ranges  from  18  to  27  indfeOB- 
according  to  locality  ;  in  Argyll  and  the  western  counties  fraai 
15  to  20  inches  ;  and  in  Ross  and  Sutherland  from  12  to  15  inches 
In  Ireland  the  rate  of  growth  equals  that  in  Devonshire,  and  aa 
instance   is  recorded   of    a    tree   in   the   county   of    Meath  having   made 

*  Other  noteworthy  specimens  of  the  Douglas  Fir  upwards  of  or  exceeding  100  feet  in 
height  are  gi*owinff  at  Dropniore,  Bowood  Park,  Bicton,  Powderhani  Castle,  Carclew ;  in 
Scotland  at  Castle  Menzies,  Dunkeld,  Rossie  Priory,  Doms  ;  in  Ireland  at  Castlewellan, 
Coollattin,  Poweracourt. 


AMe/ia   Dmtijlami  at   The  Frythe,  (irar  Welwyu. 
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an  annual  growth  of  33  inches.  When  planted  for  ornamentiil 
purposes,  the  Douglas  Fir  siiould  have  a  clear  space  with  a  radius  of 
more  than  30  feet  assigned  to  it.  In  an  open  place  admitting  of  a 
free  circulation  of  air,  it  is  found  to  retain  its  lower  branches  in 
health  and  vigour  for  an  almost  indefinite  period — a  circumstance  which 
greatly  enhances  its  value  as   an   ornamental   tree. 

Of  the  varieties  described  in  page  478,  glauca,  irvacrocarpa  and 
taxifolia.  are  geographical  forms.  Glatvcd  is  known  in  many  gardens 
as  the  Colorado  variety  in  reference  to  its  origin,  although  it  is  not 
found  exclusively  in  that  State  but  along  the  Rocky  Mountains  almost 
from  north  to  south.  Macrocarpa  is  a  local  form  inhabiting  the 
San  Bernardino  mountains  in  south  California  and  their  continuation 
into  northern  Mexico  ;  it  is  figured  and  described  in  the  "  Silva  of 
North  America "  as  a  distinct  species  on  the  ground  that  the 
characters  which  separate  it  from  the  type  are  permanent  and  that 
no  intermtediate  forms  have  been  found,  although  the  type  abounds 
in  the  region  north  and  south  of  that  inhabited  by  viacrocarpa. 
Taxifolia  is  also  a  local  form  which  has  been  somewhat  vaguely 
stated  to  occur  in  Oregon  and  Mexico,  but  more  definite  informa- 
tion  respecting   its  origin   is   wanting. 

As  a  tree  for  ornamental  planting  the  variety  taxifolia  is  superior 
in  some  respects  to  the  Oregon  and  Vancouver  type  ;  it  is  more 
symmetrical  in  growth  and  habit,  taking  up  much  less  space,  and 
frequently  growing  satisfactorily  in  places  where  the  originally  introduced 
form  does  not  thrive.  Our  illustration  represents  a  fine  specimen  at 
The  Frythe,  near  Welwyn,  Herts,  and  there  are  several  trees  of 
this  variety  of   great  beauty  at  Kastnor  Castle. 

Our  article  on  the  Douglas  Fir  would  be  incomplete  without  some 
further  notice  of  him  whose  name  it  bears.  It  has  been  said  that 
"  there  is  scarcely  a  si)ot  deserving  tlie  name  of  a  garden,  either  in 
Euro[>e  or  in  the  United  States,  in  wliich  some  of  the  discoveries  of 
David  Douglas  do  not  form  the  chief  attraction."  The  frequent 
mention  of  his  name  in  these  pfiges  as  the  discoverer  and  introducer 
of  some  of  the  finest  coniferous  trees  that  adorn  tlie  lawns  and  parks  of 
Britain,  affords  abundant  evi<lence  that  the  above  quoUition  contains 
very  much,  if  not  the  whole  truth,  and  that  to  no  single  individual 
is  modern  horticulture  more  indebted  tlian  to  David  Douglas.  His 
untimely  end,  the  unfortunate  circumstiuu-es  that  prevented  the  publi- 
cation of  liis  journals,'  together  with  the  length  of  time  that  has 
elapsed  since  the  introduction  to  gardens  of  his  finest  discoveries, 
have  all  tended  to  dim  tiie  memory  of  his  gi'eat  achievements.  The 
noble  Fir  that  proj)erly  l)ears  liis  name  will,  it  is  true,  j>erpetiiate  it 
to   distant  ages. 

David  Douglas  (1799—1834)  was  borne  at  Scone,  near  Perth,  where  his  father  was 
a  working  mason.  He  received  a  plain  education  at  the  mrish  school,  and  at  an 
early  age  showed  a  strong  inclination  for  gardening,  which  lea  to  his  beinc  apprenticed 
in  the  gai-dens  of  the  Earl  of  Mansfield,  at  Scone  Palace,  for  a  tcnn  of  seven  years. 
David  was  fond  of  })ooks  and  the  study  of  plants,  and  durine  this  period  he  made 
himself  well  acriuainted  with  the  native  and  exotic  plants  within  his  reach,  and 
acquired  an  elementary  knowledge  of  Botany.  He  greatly  improved  and  extended 
this  knowledge  during  the  two  years  he  served  with  Sir  Robert  Preston,  of  Vallevfield, 
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where  he  went  to  live  after  the  completion  of  his  apprenticeship.  In  1820  he  removed 
to  Glasgow,  where  he  was  employed  in  the  Botanic  Garden  of  the  University.  Here 
he  greatlv  enlarged  his  knowledge  of  Botany,  and  attracted  by  his  intelligence  the 
notice  of  Dr.  (afterwards  Sir  W.  J.)  Hooker,  at  that  time  Professor  of  Botany  in 
Glasgow  University,  and  who  made  him  his  companion  in  his  botanical  excursions  to 
the  Highlands  and  other  parts  of  Scotland  for  the  purpose  of  collecting  materials  for 
his  "Rora  Scotica."  By  Sir  William  Hooker  he  was  recommended  to  the  Horticultural 
Society  of  London,  and  thus  he  became  known  to  Mr.  Sabine,  at  that  time  the  able 
Secretaiy  of  the  Society,  through  whose  influence  he  was  appointed  Collector  to  the 
Society.  His  first  destination  was  China,  but  owing  to  Ihe  unsettled  state  of  the 
country,  that  rich  field,  aftenvards  pai-tially  but  successfully  explored  by  Mr.  Robert 
Fortune  under  more  auspicious  cu'cumstances,  was  abandoned  for  a  time,  and  Douglas 
was  sent  to  the  United  States  in  1823,  whence  he  made  many  valuable  additions  to 
our  hardy  fruits,  besides  procuring  several  fine  plants  till  then  unknown  to  British 
Horticulture.  In  1824  it  was  resolved  to  send  him  to  the  Columbia  river,  on  the 
western  side  of  the  Continent,  to  explore  the  vegetable  productions  of  the  country 
adjoining,  and  southwards  to  California,  of  which  scarcely  anything  was  at  that  time 
known,  although  a  glimpse  of  the  forests  of  gigantic  Coniferae  covering  the  coast  range 
had  been  obtained  •  by  Archibald  Menzies  a  quarter  of  a  century  previous,  when 
accompanying  Vancouver  on  his  interesting  voyage.  An  opportunity  occuiTcd  through 
the  agency  of  the  Hudson's  Bay  Com^^any,  and  he  landed  at  Fort  Vancouver,  on  the 
banks  of  the  Columbia  river,  for  the  first  time  in  April,  1825.  From  that  time  till 
his  return  to  England  in  1827  he  sent  home  many  beautiful  plants,  with  seeds  and 
dried  specimens.  Among  his  earliest  introductions  were  Ahietia  Douglasiif  Pimis  pon- 
derosa  and  F.  Lamberiiana.  In  the  spring  of  1827  he  went  from  Fort  Vancouver 
across  the  Rocky  Mountains  to  Hudson  s  Bay,  where  he  met  Captain  (afterwards  Sir 
John)  Franklin,  Dr.  Richardson,  and  Captain  (afterwards  Sir  George)  Back,  returning 
from  their  second  overland  Arctic  Expedition.  With  these  travellers  he  returned  to 
England,  bringing  with  him  the  results  of  his  researches.  He  remained  in  London 
tM'o  years,  and  sailed  again  for  the  Columbia  river  in  1829.  In  addition  to  his 
mission  as  a  collector  for  the  Horticultural  Society,  he  was  employed  by  the  Colonial 
Office  to  take  observations  on  magnetic  and  atmospheric  phenomena,  the  depart- 
ment supplying  him  with  instruments  and  contributmg  towards  his  expenses.  He 
reached  the  Columbia  river  in  Jime,  1830,  and  spent  the  remainder  of  the  year  in 
exploring  the  neighbouring  country,  and  made  some  valuable  additions  to  the  Pinetum, 
the  most  impoi-tant  being  Abies  nobilis  and  Picea  sUchensU.  The  next  year  he  travelled 
southwaixis  into  California,  then  a  comparatively  unknown  land,  where  he  foimd  a  rich 
harvest  of  new  plants.  In  1832  he  visited  "the  Sandwich  Islands,  and  returninjg  to 
the  Columbia  river  in  the  same  year,  undertook  an  ex^iedition  to  the  Fraser  river, 
where  he  had  a  very  narrow  escape  of  his  life,  and  lost  many  valuable  papers.  He 
finally  quitted  north-western  America  in  1833,  having  previously  resigned  his  appoint- 
ment as  collector  to  the  Horticultural  Society  in  consequence  of  a  revolution  in  the 
affairs  of  the  Society  which  led  to  the  resignation  of  Mr.  Sabine,  the  Secretary,  with 
whom  Douglas  identified  his  interests.  He  sailed  for  the  Sandwich  Islands,  w-nere  he 
had  remained  some  months,  when  an  accident  put  an  end  to  his  existence.  The  natives 
of  the  Sandwich  Islands  were  in  the  habit  of  making  pits  in  which  they  caught  wild 
cattle.  In  one  of  his  excursions  Douglas  fell  accidentally  into  one  of  these  pits, 
in  which  aii  infuriated  animal  was  already  trapped  ;  the  animal  fell  upon  him,  and 
he  was  found,  dreadfully  mangled  and  quite  dead,  July  12th,  1834.  An  eleyant 
monument  with  a  suitable  inscription  has  been  erected  to  his  memory  by  subscription 
in  the  parish  churchyard  of  New  Scone,  Perthshire. 

Abietia    Fortune!. 

A  lai'ge  tree  with  much  of  the  habit  and  aspect  of  a  Cedar  of 
Lebanon,  the  .trunk  covered  with  thick  rugged  bark ;  the  branches 
spreading  horizontally  and  much  ramified  at  the  distal  end.  Branclilets 
glabrous,  orange-red,  mostly  distichous  and  opposite  with  occasional 
a<lventitious  shorter  and  weaker  shoots  on  the  upper  side  of  the  axial 
growth.  Buds  small,  ovoid,  with  orange-brown  perulse,  the  lowermost 
of  which  are  prolonged  into  an  aciuninate  tip.  Leaves  persistent, 
spirally  arranged  but  rendered  pseudonlistichous  by  a  half  twist  of  the 
short    petiole,     linear,     rigid,     mucronate    or    spine-tipped,    1 — 1'25    inch 
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long,  dark  lustrous  green  with  a  narrow  median  keel  above,  paler 
with  two  glaucous  stomatiferous  bands  beneath.  Staniinate  flowers 
cylindric,  obtuse,  about  0-5  inch  long,  produced  in  umbels  of  eight — 
ten   on   branchlets   of   the  preceding  year,  the   umbel   shortly  pedunculate 

and  surrounded  at  the  base  by  small 
involucral  bracts.  Cone^  erect, 
variable  in  size,  ovoid  or  ovoid- 
cylindric,  much  resembling  those  of 
Pinus  Ceinbra ;  scales  convex,  sub- 
orbicular,  somewhat  longer  than 
Fig.  123.  broad,  with   a  short    cuneate    claw 

TTi^nsvej^f^^tionotj^t of  Ahutui^^^^  ^   rounded  apical  margin;   bracts 

(From  the  Gardetun'  Chronidt.)  ,.  ,       ^     i     ii?  i  ^i 

linear,  about  half  as  long  as  tlie 
scales,  expanded  into  a  small  sub-quadrate  plate  near  the  apex  and 
terminating  in  a  mucronate  tip.  Seeds  angular  and  wedge-shapwl 
with  a  relatively  broad  roundish  oblong  wing. 

Abietia  Fortnnei,  supra, 

Abies  Fortimei,  Murray,  Pines  and  Firs  of  Japan,  49,  with  figs.  (1863).  Hance  in 
Joum.  Bot  XX.  89.  Masters  in  Joum.  Linn.  Soc.  XVIII.  519 ;  XXII  197,  vdth  figs ; 
Gard.  Cbron.  XXI.  (1884),  n.  348,  with  fig. ;  and  XXV.  (1886),  p    428,  ^ith  figs. 

A.  jezoensis,  Lindley  in  Gara.  Ohron.  1850,  p.  311,  with  fig.  (not  Siebold  and  Znccarini). 

Keteleeria  Fortunei,  Carri^re,  Traite  Conif.  ed.  II.  260  (1867).  Pirotta  in  Bull. 
Soc.  Toscana  di  Orticultura,  1887,  p.  263.  Masters  in  Gard  Chron.  II.  ser.  3 
(1887),  p.  440;  and  Joum.  R.  Hort  Soc.  XIV.  216.  Mayr,  Abiet.  des  Jap. 
Reiches,  99.     Beissner,    Nadelholzk    421,  with  figs 

Pinus  Fortunei,  Parlatore,  D.  C.  Pi-odr.  XVI.    430  (1868). 

This  remarkable  Fir  was  originally  discovered  by  Fortune  in  1844 
or  1846  near  a  temple  at  Foo-chow-foo  (Fu-chau-fu  of  modem  maps),  who 
saw  but  a  single  tree  which  had  apparently  been  planted  there. 
Nothing  more  was  seen  of  it  till  1873  when  it  was  re-discovered  by 
Dr.  Hance  in  the  same  locality,  and  five  years  later  by  Mr.  Charles 
Maries  who  found  it  in  great  numbers  on  the  coast  range  of  Fo-kien 
(Fu-chau)  associated  with  Pitms  Massoniana  (P.  sineims).  Another 
species  was  discovered  in  China  in  1869  by  the  French  missionary, 
the  Abb<^  David,  which  has  been  described  by  M.  Franchet  under  the 
name  of  Abies  (Tsuga)  Davuliana  ;  and  seeds  of  an  Abietia  under 
this  name  have  been  recently  sent  to  the  Veitchian  establishment 
from   south   China   by  E.  H.  Wilson. 

ABIES. 

Link,  Abhandl.  Acad.  Berl.  (1827),  p.  181.     Bentbam  and  Hooker,  Gen.  Plant.  III.  441 
(1881).     Eichler  in  Engler  and  Prantl.  Nat.  Pfl.  Fam.  81  (1887).     Masters  in  Joum.  Linn 
Soc.  XXX.  84  (1893). 

As  here  circumscribed,  Abies  is  a  genus  of  evergreen  trees  often 
of  lofty  stature,  well  marked  by  the  symmetry  of  their  habit 
especially  during  the  period  of  early  life  which  has  caused  them  to 
be  ranked  among  the  most  ornamental  subjects  available  for  the  lawn, 
pleasure  ground  and  park  in  our  climate.  In  a  popular  sense  the 
species  are  distinguished  by  their  tall  straight  trunks  regularly 
furnished  with  tiers  of  branches  ramified  laterally;  by  their  flattened 
leaves  mostly  spreading  in  two  opposite  directions,  and  characterised 
anatomically   by   the  presence   of   two   lateral   resin   canals    lying   near 
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the  epidermis  of  the  iiiiiler  aide ;  and  by  their  erect  cones,  the 
scales  of  which  soon  fall  olT  after  the  seed  is  mature  leaving  the 
axis  on  the  tree  from  which,  however,  it  soon  disappears.  Botanically 
the   gtrnus  is   thus   distinguished : — 

Inflorescence  iiionoecioiis.  8taiuiuat«  flowers  numerous,  axillAry  on 
hmnchlets  of  the  preceding  year,  shortly  stalked,  eyiindiic  or  ovoid- 
cylhidric,  and  mirroanded  at  the  base  by  numerous  involucral  bracts. 
Stamens  spirally  crowded  around  a  central  axis ;  anthers  fihortly  stipitate, 
with  n  small  knob-  oi  spur-like  projection,  dehiscing  transversely  and 
variously   coloured. 

( )vulifeTOua  flowers  few,  usually  on  the  upper  side  of  the  highermost 
branches,  gIol>o3e  or  cylindric,  erect,  cmiiposed  of  numerous  imbricated 
scales  spintlly  inserted  on  tt  central  axis,  each  beitring  near  the  base 
on   the    ventral   (iuuer)   side,    two    invertetl   ovides. 

Cones  cylindric,  rarely  ovoid,  composed  of  thin,  ligneous  imbricated 
scales,  mostly  of  fan-like  shape,  in  many  series,  each  bearing  on  the 
ventral  face  two  seeds  of  which  the  testa  or  outer  coat  is  prolonged 
into  a  membraneous  wing,  and  on  tlie  dorsal  face  a  narrow  mucronate 
hract   shorter   or   longer  tlian    the   sode   snd   aduate    to   it   at    the    base. 


Fig.  134.    Tnnavcru  wictian  or  int  ot  Abia  tuttiiuai  k  32;  r,  nslii 
oiuili;   /,  nbn-VEMiilBr  bundle. 

Tn-enty-four  sjwcies  of  Abies  or  forms  recognised  as  such  are 
described  in  the  following  iHtges,  but  some  of  them  are  connected  by 
intermediate  forms  that  render  the  technical  expression  of  specific 
characters  in  such  cases  itxtremely  difficult.  Throughout  the  genus  a 
general  uniformity  in  liabit  and  stnu^ture  prevails  so  that  sectional 
divisions  of  it  are  scarcely  necessary.  Tlie  greatest  deviations  from  the 
common  type  occur  in  three  of  the  western  North  American  species, 
and  taking  these  into  account  the  lute  Dr.  Engelmann  i)roi)OBed  the 
following  sections.  • 

EVABiES.  I>3nve8  flat,  grooved  above,  stomatiferous  sometimes  on  the 
upper  and  sometimes  on  tlie  lower  surface. 

BracteIt^.  Leaves  flat  without  slomata  on  the  upi>er  surface  (Abies 
hraiieaia). 

XoBlLBS.  Leaves  flat  or  tetragonal,  stoniatiferous  on  both  surfaces 
(A.  nohilin  and  A.  maijnifira).  t 
*  Transactions  of  the  St.  Louia  Academy,  Vol.  Ill,  ]i.  5^.  Qordou  (Pinetum,  ed.  II. 
p.  197)  distributod  the  Silver  Fira  in  two  sections,  placiug  in  one  those  species  in  which 
the  bracts  of  the  cone  are  longer  than  the  scale  and  ex8erl«d,  uud  in  the  other  those  in 
which  the  bracts  are  sliorter  and  encloBcd  ;  a  distinction  tliat  is  <]nitc  filtile  sa  Beissner 
has  pouited  out,  since  tlie  lenirth  of  the  bract  la  vaiiable  in  the  same  8|>ecie8.  being  some- 
times exserted,  aonietinies  encfosed,  aa  in  AbUa  bulnaiixa,  A.  iiiagaifica,  A.   VeUchh. 

t  Besides  the  sectional  clisracter  on  whicli  Engelmann  has  placed  the  greatest  atress, 
Abie»  bmdeain  differs  from  all  the  other  aiiecieB  in  ite  larger  leaves,  longer  winter  buds  v/ith 
white  |«rilse,  and  es]»ecially  in  its  ovoid  cones  with  lon^  Uriatle-liite  exserted  bracts. 
A.  luibilit  and  A.  laagnijiea  difTer  from  all  other  Abiea  in  their  large  cones  and  bluish-greeu 
ijrowded  leaves. 


Ik'siiles  tliP  twi'iity-four  sin'ciea  lien;  eiiiinieiat^il,  ilaximuiicz  Las 
ilescrilied  two  othera  in  the  "Bulletin  de  I'Acailomie  imi>eriale  de  St. 
Petersburg,"  which  hu  discovered  in  Manchuria.  One  of  these,  Afite" 
Tiephi'olepif,  is  without  much  doubt  a  continental  fonu  of  A.  Veitfhii  ; 
the  other,  A.  holopki/Ua,  cannot  from  the  description  and  the  imperfett 
herbarium  si>ecimens  presprvcil  in  this  country,  bo  referred  to  any 
known  ajwcies,  altliough  it  mny  be  either  A.  jinna  or  A.  hunioiepi*. 
Tlin.'e  hybrids  are  rejiortetl ;  one  raised  artificislly  in  Fnuice  by  tlic* 
late  Henri  de  Vilmorin,  twtwecii  A.  Pinmpo  an<t  A.  rej>kaltmica ;  a 
second  !«  denerilied  by  Carri6re  in  the  "  Kevue  horticole "  for  1890, 
jHige    230,    under    the     niiuie    of    A.  intiifni*,    and  is   sup|>osed   to    liavn 


a 


originated    from    the     accidental    fertilisation    of    an   oitdiferous   cone    of 

A.  Piruapo  by  pollen   of  A.  Noi-dmanniaita  growing  near  a  nursorj-  at 

Bulgn4ville    ( Vosges  )  ;  ■  and   lastly  a     supiwsed    natural    liybrid   betwe<?n 

A.  Imtioearpa    and    A.    amaliilin    was   detected    by    Professor    Sargent   oti 

the    Olympic   mountains   in   north-weat   Washington. 

The   Silver   Firs  are    distributed    through    the    northern   hemisphere 

from    the    Pacific    coast    of      North    America     eastwards     over     both 

continents    to    Japan,   but    generally     speaking,    they   occupy   a    more 

southern   zone   than   the    Spruce   Firs  with   which   they   are   in   places 

associated.     The   only   species   which     spread   into   sub-arctic  lauds   are 

Abies   lasiocurpa    and    A.  bdlsamct    in    America,    and    A.    sibirica    and 
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A.  sachalineThsis  in  Asia  ;  on  the  other  hand,  one  species,  A.  religiom, 
has  its  home  within  the  tropics  in  south  Mexico  and  Guatemahi. 
With  the  exception  of  A.  halsamea,  A.  grandis  and  A.  sibiinca, 
all  the  species  are  mountain  trees  ascending  to  elevations  abo\'e 
sea-level,  which  vary  greatly  in  different  regions,  but  which  are 
e\ddently  influenced  by  the  trend  and  altitude  of  the  mountain 
chains  and  by  the  latitude  of  the  place.  In  their  economic  aspect 
the  Silver  Firs  are  inferior  to  the  Spruce  Firs  and  Larches  and  even 
to  many  of  the  true  Pines  ;  their  timber  is,  for  the  most  part,  coarse- 
grained, soft  and  perishable,  but  much  used  where  trees  are  abundant. 
In  Great  Britain  all  the  Abies  are  used  solely  for  ornamental 
planting,  A.  pecthmta  being  an  occasional  exception  and  employed 
by   the  forester  for  purposes   of   utility. 


Abies   amabilis. 

A  lofty  tree  often  150 — 200  feet  higli,  but  at  high  altitudes  not 
more  than  60 — 80  feet  high  with  a  trunk  3 — 4  feet  in  diameter 
near  the  Imvse.  Bark  of  old  trees  thick  and  fissured  into  reddish  giey 
plates,  of  young  trees  thin  and  quite  smootli ;  in  Great  Britain  usually 
roughened  by  numerous  warty  protuberances.  Brandies  relatively  short, 
the  lowermost  depressed,  those  above  horizontal  or  slightly  ascending. 
Branch  lets  distichous  and  opjwsite,  spreading  at  nearly  a  right  angle 
to  their  primaries,  the  youngest  shoots  hairy  (hirtellous).  Buds  small, 
ovoid-conic,  with  dark  reddisli  brown  pendae.  Leaves  persistent  eight — 
ten  years,  spirally  crowded,  those  on  the  lower  side  of  the  branchlets 
by  a  twist  of  the  short  |>etiole  pseudo-distichous  in  three-four  ranks  ; 
those  on  the  upper  side  more  or  less  appressed  to  the  shoot  and 
pointing  forwards,  linear,  flat  and  emarginate ;  on  fertile  and  vigorcjus 
bi-anchlets  acute,  0*75 — 1*5  inch  long,  dark  green  above  with  a  slight 
azure  tint  peculiar  to  this  species  and  by  which  it  may  often  be 
chstinguished ;  with  a  glaucous  stomatiferous  band  on  each  side  of  the 
naiTow  midrib  beneath.  Staminate  flowei-s*  often  densely  clusteretl, 
cylindric,  obtuse,  about  0*5  inch  long,  with  dark  red-crimson  anthei*s. 
Cones  cylmdric,  slightly  tapering  to  a  retuse  apex,  4 — 5*5  inches  long 
and  2 — 2*5  inches  in  diameter,  dark  violet-blue  changing  with  age  to 
dark  brown ;  scales  not  much  broader  than  long,  sub-rhoml3oidal, 
inflexed  at  the  apical  margin  ;  bracte  half  as  long  as  the  scales,  obovate- 
oblong,  abruptly  contracted  to  an  acuminate  tip.  Seed  wings  obliquely 
cuneate,  almost   as   broad   as   long. 

Abies  amabilis.    Forl>es,    Pinet.   AVoburn,    125,    t.    44    (1839).      Carri^re,   Traite 
Conif.  ed.  II.  296.     Hoopes,  Evergreens,  209.    McXab  in  Proceed.  R.  Irish  Acad 
II.  ser.  2.  677,  Hg.  3.      En^lmann   in   Gard.    Chron.    XIV.    (1880),  p.  720,  with 
figs.      Masters   in  Joum.    Lmn.    Soc.    XXII.    171,    ^vith   figs;  Gai-d.    Chron.  III. 
ser.   3   (1888),    p.  754,  with  fig.  ;  and  Joum.  R.  Hort.  Soc.  XIV.  189.     Beissner, 
Nadelholzk.  468,  with  fig.     Sargent,  Silva  N.  Amer.  XII.  125.  t.  614. 

Picea  amabilis,  Loudon,  Arb.  et  Frut.  Brit.  IV.  2342,  with  figs,  (in  jmrt,  1838). 
Gordon,  Pinet.  ed.  II.  213,  excl.  sjn.  lasiocarpa. 

Coihnmnicated  by  Mr.  Harding  from  Orton   Hall,  and  by  Mr.  Herrin  from  Dropmore 
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Finns  amabilis,*  Donglas  in  Comp.  Bot.  Mag.  II.  93  (1837).      Parlatore,  D.  C. 
Prodr.  XVI.  426  (in  part).     Endlicher,  Synoi».  Conif.  104. 
Eng.  Lovely  Fir.     Amer.  White  Fir.     G«mi.  Liebliche  Weisstaiine. 

Ahics  am/dbHis  is   an   alpine   tree   whose  area   of  distribution,  so   far 

as   at  present   known,   is   confined   to   the   mountain  ranges  within  the 

States    of    Oregon    and    Washington,    and    southern    British    Columbia 

from     Vancouver    Island     to     the     Fraser     river.       On     the     Cascade 

mountains     its    vertical     range    is    from    3,000    to    6,000    feet    above 

sea-level ;    on     the     Olympic     mountains     of    north-west    Washington 

where    it    is    common,    and    where    it     probably    attains    its    greatest 

development,  its   vertical   range   is   from   1,200   to  4,500    feet,   and    in 

Columbia  the   range  is  somewhat  higher.     At   high   altitudes   it  grows 

singly   or  in   small   isolated   groves;    in   other    places    it    is    associated 

with    Tsuga    Albertiana,  Abies   7wbilis  and   A.  grandis,   or   with   Pinus 

morUicola,    Tsuga   Mertensiana   and   Abies  lasioeai'pd.  f 

For  a  long  series  of  years  Abies  amoLnlis  was  one  of  the  rarest  of 
trees  in  the  British  Pinetum,  and  as  regaitls  its  origin  one  of  the 
^  most  obscure  of  the  north-west  American  Firs,  so  much  .so  that  on 
the  other  side  of  the  Atlantic  its  very  existence  as  a  species  was 
called  into  question,  and  this  discovery  of  Douglas  began  to  be  regarded 
as  a  tradition  and  a  myth.  Here,  however,  in  Great  Britain,  belief 
in  its  existence  never  faltered,  for  we  had  in  our  midst  living  evidences, 
very  few,  it  is  true,  but  representing  a  genuine  and  unquestionably 
distinct  species.  The  little  that  is  known  of  the  discovery  of  Abietf 
atiiabilis  was  communicated  by  Douglas  to  Sir  W.  J.  Hooker  in  letters 
that  were  published  by  the  latter  in  the  "  Coini>anion  to  the  Botanical 
Magazine "  about  three  years  after  the  untimely  death  of  the  explorer. 
From  this  correspondence  we  leani  that  he  first  saw  Abies  amabUis 
in  September  1825  on  the  top  of  a  high  mountain  south  of  the 
(irand  Kapids  of  the  Columbia  river  after  a  laborious  climb  of  fifteen 
hours.  By  freipient  mishai)s,  owing  to  the  difficulty  of  making  his 
way  through  forests  never  l)efore  traversed  by  a  naturalist,  nor  perhaps 
even  by  a  white  man  except  occasionally  1)y  a  trapper  or  hmiter  in 
the  service  of  the  Hudson's  Bay  Company,  Douglas  lost  a  great  iiort 
of  his  specimens  lx>th  during  this  and  his  second  mission  to  north-west 
America;  it  was  not  till  he  had  accomplished  his  remarkable  journey 
up  the  Columbia  in  1830  that  he  secured  a  few  cones  and  seeds 
which  lie  disi)atched  to  England  late  in  that  year.  J  During  the  fifty 
years  that  followed,  many  naturalists  and  seed  collectors  visited  the 
region    of    the    Columbia    river,   but    all    of    them    failed   to   re-discover 

*  It  is  to  be  regretted  that  the  discoverer  of  this  and  otlier  north-west  American  Abies 
should  have  given  them  mere  laudatory  names.  Aniabilis,  grandis,  nobilis,  venusUi 
(Douglas)  and  Ttuufnijica  (Murray)  denote  no  recognisable  speciKc  character,  and  any  one  of 
them  is  as  applicable  to  the  other  species  as  to  ttiat  for  which  it  is  used. 

t  Silva  of  Aorth  America,  XII.  p.  126. 

X  As  Douglas  was  at  that  time  in  the  service  of  the  Horticultural  Society  of  London, 
tlie  seeds  wei*e  sent  to  the  Society  and  were  sown  in  theii*  gaixlen  at  Chiswick  in  the 
following  year.  Plants  laised  from  these  seeds  were  subsequently  distributed  among  the 
Fellows  (Trans.  Hort.  Soc.  Lond.,  ser.  2,  Vol.  II.  p.  376).  I  have  only  been  able  to  tnoe 
thi-ee  trees  whose  origin  may  ]>e  unhesitatingly  attributed  to  this  source,  viz.  : — one  at 
Dropmore  planted  in  183.5  ;  one  at  Ortou  Hall  near  Peterborough  ;  and  a  third  at  Bicton, 
Aince  dead. 
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the  tniP  Allies  amahilii  of  Douglas.  See*Is  of  otiier  species  «s  A. 
maijnijiea,  A.  Umoearpa  aiiil  A.  i-onfoloi'  vnr.  Loinana  were  sent  to 
Europe  by  them  under  the  name  of  A.  amabilu  whence  arose  n 
confused  nomenclature  and  tangled  synonymy  scarcely  paralleled  even 
amongst    the    Coniferift.      At    length     the     mystery   which   had   so    long 


FItt.  im    Bnnchlet  slid  foliige  of  AMrt  vmiibSiii,  int.  ■In', 

rihrouded  this  fine  species  was  unvcileil  by  tbe  energ.y  of  the  American 
liotaniatfl,  Doctors  Engelmaun  and  Pany  and  Professor  Margeiit  who, 
while  investigating  the  forests  of  the  Paciti(!  coast  during  the  summer 
and  autumn  of  1880  renliscovercd  it  on  the  Silver  Jlountain  near 
Fort  Hope  on  the  Eraser  river  at  an  altitude  of  4,000  to  5,600  feet, 
and   again   shortly   afterwards   by  Professor   Sai^nt   on    the   same   classic 
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ground  on  which  Douglas,  fifty-five  years  before,  hacl  discovered  both 
this  Fir  and  Aides  nobilis.  Steps  were  immediately  taken  to  secure  a 
supply  of  seed,  of  which  a  good  quantity  subsequently  reached  England, 
and  many  young  trees  raised  from  it  have  been  planted  in  various 
parts  of  Great  Britain  of  which  those  in  the  north  and  west  are 
reported   to   l>e   generally   tliriving   satisfactorily. 

Abies   balsamea. 

A  slender  tree  30 — 60  or  more  feet  high,  the  trunk  rarely  exceeding 
2  feet  in  tliameter  near  the  l)iise,  frequently  much  less,  and  when  full 
grown  usually  denuded  of  branches  for  moi-e  than  one-half  of  the  height; 
at  its  highest  vertical  elevation  and  extreme  northern  limit,  reduced 
to  a  low  prostrate  shrub.  Bark  greyish  brown  with  numerous  resin 
warts  irregularly  scattered  over  it.  Branches  comparatively  short, 
slender  and  spreading.  Branch  lets  distichous  and  mostly  opposite,  the 
youngest  shoots  pubescent.  Buds  small,  globose  or  sub-conic,  usually 
covered  with  a  film  of  whitish  resin.  Leaves  persistent  three — four 
years,  narrowly  linear,  obtuse  or  occasionally  emarginate,  0*5 — 1  inch 
long,  pseudo-distichous  in  two — three  ranks,  bright  green  above,  with 
two  whitish  stomatiferous  bands  beneath.  Staminate  flowers  axillarv, 
cylindric,  0*25  inch  long,  i)ale  yellow  tinged  with  red.  Cones  sessile, 
cylindric,  3 — 4  inches  long  and  al)out  an  inch  in  diameter,  at  first 
violet-blue  but  sometimes  olive-green,  changing  to  dull  brown  when 
mature ;  scales  clawed,  obovate-cuneate,  about  0*75  inch  long  and  as 
much  broad  with  entire  outer  margin  ;  bracts  oblong,  abruptly  mucronate, 
usually  shorter  than    the  scales.      Seeds  small  and  angular. 

Abies  l>alsamea,  Miller,  Diet.  ed.  VIII.  No.  3  (1768).  Richard,  Mem  sur  les 
Conif.  74,  t  16  (1826).  Forbes,  Pinet.  Wolmrn,  109,  t.  87  (1839).  Link  iii 
Linnflea,  XV.  530.  Carri^re,  Traits  Oouif.  ed.  II.  292  McNab  in  Proceed.  R. 
Irish  Acad.  II.  ser.  2,  684,  tig.  11.  Hoo|)es,  Evergreens,  197,  with  fig.  Macouii, 
Cat.  Canad.  Plants,  473.  Masters  in  Jouni.  R.  Hort.  Soc.  XIV.  189  ;  and 
Gard.  Chron.  XVII.  ser.  3  (1895),  p.  423,  with  figs.  Beissner,  Nadelholzk.  464. 
Sarj^ent,   Silva  N.  Anier.  XII.   107,   t.   610. 

A.  balsamifera,  Michaux,  Hist.  Arb.  N.  Anier.  I.  145,  t.  14  (in  i)art,  1810). 

Picea  balsamea,  Loudon,  Arb.  et  Frut.  Brit.  IV.  2339,  with  figs.  (1888). 
Gordon,  Pinet.  ed.  II.  200. 

Pinus  Imlsamea,  Linnteus,  Sp.  Plant.  II.  1002  (1753).  Lambert,  Genus  Pinos,  I. 
t.  31  (1803).     Endlicher,  8ynoj>s.  Conif.  103.     Parlatore,  D.  C.   Prodr.   XVI.  428. 

Eng.  and  Amer.  Balsam  l*ir,  Balm  of  Gilead  Fir.  Fr.  Baumier  de  Gilead. 
Germ.  Balsam  Tanne.     Ital.  Abete  balsamico. 

var.— hudsonica. 

A  dwarf  dense  slirub  of  spreading  habit,  rarely  exceeding  a  yard  in 
height.  Branches  close  set  ;  l)ranchlet8  usually  very  short  ;  learea 
bi*oader,  shorter  and  of  a  darker  green  than  in  the  type. 

A.  balsamea  hudsonica,  Engelmann  in  Ti'ans.  St.  Louis  Acad.  III.  597. 
Beissner,  Nadelholzk.  468.  A.  Fraseri  hudsonica,  Carrifere,  Traits  Conif. 
ed.  II.  217.     Picea  Fraseri  hudsonica,  Goi*don,  Pinet.  ed.   II.  206. 

var.— macrocarpa. 

The  lower  branches  more  persistent,  the  leaves  longer  and  more 
crowded,  and    the   cones    larger   than   in    the   common   form. 

A.  balsamea  macrocari>a,  Garden  and  Forest,  V.  274  ;  and  X.  510. 
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Abies  balsamea  is  one  of  the  most  widely  distributed  of  the  North 
American  Silver  Firs.  Its  northern  limit,  according  to  Professor 
Macoun,  may  be  roughly  indicated  by  a  line  drawn  obliquely  from 
James'  Bay  to  Lake  Athabasca  ;  it  is  very  abundant  throughout  the 
eastern  provinces  of  the  Dominion  from  Newfoundland  to  Lake 
Superior ;  southwards  it  spreads  through  the  northern  States  to 
Pennsylvania  and  through  Minnesota  to  north-eastern  Iowa ;  also 
along  the  Alleghany  mountains  to  the  high  peaks  of  Virginia 
Over  this  extensive  area  the  tree  is  found  to  be  fairly  constant 
except  in  dimensions  which,  as  with  other  species  of  Abies,  are  often 
much  modified  by  climate,  environment  and  altitude.  Abies  balsaviea 
is  for  the  most  part  a  swamp  tree,  "  it  seems  to  need  a  constant 
supply  of  water  at  the  roots,  as  many  die  in  exceptionally  dry  seasons." 

Abies  Ijolsainea  was  introduced  into  Great  Britain  by  Bishop  Compton 
in  1698,t  but  it  has  long  since  been  proved  to  be  unsuitable  for  the 
comparatively  dry  climate  of  England,  and  even  in  the  more  humid 
districts  of  Scotland  and  Ireland  where  the  best  sjiecimens  of  it  are 
to  be  seen,  it  is  short-lived  and  possesses  no  qualities  that  would 
recommend  it  for  arboricultuml  purposes.  The  variety  hudsonu:a  is  a 
sterile  form  whose  origin  is  unknown ;  it  is  recommended  by  horticul- 
turists both  British  and  American  as  a  distinct  plant  for  the  rock 
garden.  The  variety  maerorarpa  was  discovered  in  Wisconsin  by  the 
late  Robert  Douglas  of  Waukegan,  and  is  said  to  be  superior  to  the 
common  form  as  an  ornamental  tree  for  the  north-eastern  States.  Nine 
other  varieties  are  described  by  Beissner,  none  of  which  are  ])robably 
in   cultivation    in    this    country. 

The  most  useful  economic  product  of  the  Balsam  Fir  is  the  resinous 
secretion  with  which  its  vernacular  name  is  associated  and  known  as 
Canada  Balsam,  an  aromatic  liquid  formerly  much  us(id  in  medicine 
but  now  chiefly  for  mounting  objects  for  microscopic  examination.  The 
gathering  of  Canada  Balsam  at  the  present  time  is  carried  on  in  the 
province  of  Quebec,  only  by  the  poorest  people  who  camp  in  the 
woods  from  the  middle  of  June  until  the  middle  of  August.  Small 
iron  cans  Jire  used  furnished  at  the  top  with  an  iron  tube  sharpened 
at  the  end ;  the  tube  is  pressed  against  the  resin  blister,  punctures 
it,  and  the  gum  flows  do>vn  the  tube  into  the  can.  The  yield  of  a 
large  tree  is  about  one  pound,  but  the  average  yield  is  not  more  than 
half  a  pound. J  The  timber  of  Abies  balsamea  is  practically  worthless, 
and  is  used  for  temix>rary  j)urposes  only  where  the  tree  is  abundant  ; 
the  wood  is  light,  of  little  strength,  coarse-grained,  and  decays  rapidly 
1)11    exposure    to    the   weather. 

Abies   bracteata. 

A    lofty    tree    attaining    a    height   of    100  — 150   or    more   feet,    the 
trunk    slender   in    proportion    to   height    with    a    diameter   of    not   more  * 
than     2  —  4   feet    near    the    base,     and    when    isolated    feathered     with 
branches  from  near  tlie  ground  upwards,  forming  in  outline  an  elongated 

*  Catalogue  of  Cauadian  Plants,  p.  473.  t  Hortus  Kewensis,  ed.  II.  Vol.  V.  p.  320. 

X  Silva  of  North  America,   Vol.  XII.  p.  109. 
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spire ;  in  Great  Britain  tlie  oldest  trees  liave  a  more  conical  outline. 
Bark  of  tnnik  greyish  brown,  rugoay  but  rarely  fissured.  Branches 
Bpi'eading  or  slightly  ascending  with  distichous  ramification.  Bnmchlcts 
opposite  and  rigid,  with  light  reddinh  brown  bark  obscurely  and 
obliquely  fluted  by  cortical  outgruwths,  Biids  subfusiform,  acute,  about 
0-75    inch   long,    the    perular    scales    ovate-lanceoIatc,    closely    inibricateil 


t'ig.  IVT.    Foliage  ot  Abiti  Amrlnifn.    Nalunl  ilir. 

and  whitish  brown.  Leaves  persistent  seven^nine  : 
spine-tipped,  1-75— 2'.')  inches  long,  spirally  i 
I  on  the  lower  sterile  branches  owing  to  a  twist  of  the  short  petiole 
pseudoKlJstichous  in  two  ranks  ;  on  tlie  upper  fertile  branches  spreading 
on  all  sides  and  often  faleately  curved  ;  dark  lustrous  green  aliove, 
with  two  glaucous  stouiatiferous  bands  beneath.  Staminate  flowers*' 
axillary  on  the  under  side  of  the  branchlets,  cylindric,  0'75 — 1-25  inch 
long,  surrounded  at  the  base  by  oval,  ])erganieneonB,  whitish  bniwn 
involucral  scales  in  two  imbricated  series  ;  anthers  jmte  lemon-yellow 
*  Comniiiiiicated  1>y  All'.  Hardiug  froni  Oiton  Hull,  Peterborough.' 
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with  u  Biiiall  spur  projecting  frran  the  dorsal  side  (Jones  lohtarv, 
erect,  ovoitl-glohose,  2-25 — 3-5  inches  long  ami  1-75 — 2  25  inches  liicwil, 
sciili's  transveraely  rumidisli  oblonf;  or  sul>-renifunu,  lew  than  aii  iiidi  huijj 
anil  0'6  inch  brotiil,  with  a  uuneate  claw  and  incurred  at  the  upiLil 
innrgiu;  bract  oblong-cunoatc,  adnate  to  the  scale  to  btjomi  the  miiklh, 
then  contracted  to  a  projecting  linear,  rigid  spine  alxtut  2  inche"  lon^', 
sonietiiiicji  curved.      Seed  wings  Hiil)-qufidrrtte,  nearly  ns  liioad   as   long 


n^  iX     Cotw-  gf  AMii  brucfn'f". 

Abiea  br»ct««t».  Kuttoll,  Sylv»  N.  Anier.  III.  137,  t  118  (1848).  Hooker,  VT. 
BoL  Uag.  t.  4740  (1853).  Lindley  in  Gard.  Chroii.  1853,  i>-  43S.  Carriiio, 
Traitii  Cauif.  ed.  II.  '265.  McNab  in  Proceed.  R.  Irish  Acad.  II.  ser.  2,  674,  tig.  1. 
EnKelnianii  in  Card.  Cliron.  IX.  (1878).  [i.  334  ;  XII.  (1879),  p.  eUl  ;  and  Biviver 
aiid  Wataon'a  Bot.  CaliTor.  II.    118.      Masters  iii   Gard.  Chron.  V.    ser.  3  (1989), 

II.  242,  with  fig.  ;   VII.  ser.  3  (1890),  p.  672,  with  fig.  ;   and  Jouni.  R    Hort.  Soc. 
XIV.  199.     Beiuiier,  NadeUioUk.  483,  witli  Rg. 

A.  yenusU,  Koch.  Dendrol.  II.  210  (1873).  Sargent,  Silva  N.  Anier,  XII.  129, 
tt.  616,  616, 

Pioea  bracteaW,  Loudou,  Arb.  et  Ftiit.  Biit.  IV.  2348,  witli  fig.  (1838).  Gordon, 
Pinet.  ed.  II.  203.  Lawson,  Pinet.  Brit.  II.  171,  tt.  2.^,  29,  witli  figs.  Coleman 
in  The  Garden,  XXXV.  (1889),  ».  12,  with  fig. 

Pinuabracteata,  Don  in  TrauH.  Lino.  Soc.XVII.  142(1837).    Lambert,  Genus  Pinlis, 

III.  189,  t.  91.     Eudlieher,  Sjuoyi^  Conif.  89.     ParUtore,  D,  C.  Vrodt.  XVI.  419. 
P.  venaata,  Douglas  in  Conip.  Bot.  Mag.  11.  152,  rutinm  nudum  (133(S). 

Eng.  Santa  Lucia  Fir.  Anier.  Bristle.coned  Fir.  Fr.  Sapin  a  bractfc). 
Oerm.  Santa  Lucia  Taiuie.      Ital.  Abete  di  Santa  Lucia. 
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Abies  h^acteata  is  the  most  remarkable  of  all  the  Silver  Fii-s  ; 
its  strict  but  stately  habit,  its  massive  deep  green  foliage,  its  singular 
cones,  and  especially  its  extremely  restricted  habitat,  have  invested 
it  with  an  especial  interest  lx)th  for  botanists  and  for  horticulturists. 
Its  only  known  habitat  is  on  *the  outer  western  ridge  of  the 
Santa  Lucia  mountains  in  south  California,  where  at  the  present  time 
"it  grows  only  in  a  few  isolated  groves  scattered  along  the  moist  bottoms 
of  canons,  usually  at  elevations  of  about  3,000  feet  above  sea-level." 

This  Fir  w.as  first  descril)ed  by  David  Don  in  the  "Transactions  of 
the  Liiineaii  Society,"  /or.  cit  mipra^  from  herbarium  specimens  gathered  / 
by  Dr.  Thomas  Coulter,  to  whom  he  wrongly  assigned  the  merit  of 
being  the  discoverer  of  the  tree,  a  statement  unfortunately  accepted  by 
most  subsequent  authors.  The  original  discoverer  was  the  intrepid 
Scotch  explorer,  David  Douglas,  during  his  mission  to  south  California 
in  1830 — 1832,*  while  in  the  service  of  the  Horticultural  Society 
of  London.  Xeither  Douglas  nor  Coulter  collected  seeds  of  AhieA 
bracteafa,  and  when  Theodor  Hartweg,  also  in  the  service  of  the 
Horticultural  Society  of  London,  amved  at  Monterey  in  1846  for  the 
express  puipose  of  collecting  seeds  of  this  and  other  Califomian  Conifers, 
and  had  made  his  way  to  the  Santa  Lucia,  he  found  the  cones  but 
half  grown  and  frost-bitten,  and  his  attempt  to  introduce  it  into 
European  gardens  was  accordingly  frustrated.  Six  years  later,  William 
Lobb,  during  his  mission  to  the  same  region  for  the  Veitchian  firm, 
by  great  exertions  obtained  a  supply  of  seeds  which  he  transmitted  to 
Exeter  in  1853 ;  t  from  these  seeds  originated  all  the  oldest  trees  of 
Abies  bract  eat  a  now  growing  in  Euroi)e.  For  upwards  of  thirty  years 
aftcrwanls  all  attempts  to  procure  a  further  supply  of  seeds  proved 
futile,  and  it  is  only  (piite  recently  that  the  Californian  seed  collectors 
have  succeeded  in  obtaining  from  time  to  time  very  limited  supplies 
which,  in  conse(pience  of  the  gi*adual  extennination  of  the  trees  by 
the  fires  which  are  frequent  in  the  forests  of  the  dry  coast  ranges  of 
south   California,  may  eventually  cease  altogether.  % 

In  all  the  places  in  Great  Britain  where  Abies  bradeata  has 
attained  its  greatest  dimensions  unscathed  by  the  severe  winters  that 
occur  at  intervals  in  this  climate,  it  is  a.s  strikingly  beautiful  as  it  has 
been  represented  to  be  on  the  Santa  Lucia,  and  so  distinct  that  no 
Silver  Fir  can  be  more  easily  detected  amidst  its  surroundings  even  at 
a    distance.       It    is    hardy    in    the     southern    and    western    counties    of 

*  See  Sir  WUliam  Hooker's  Memoir  of  Douglas  in  the  **Conii>anion  to  the  Botanical 
Magazine,"  Vol.  H.  By  a  comparison  of  dates  it  will  be  seen  that  Douglas  arrived  at 
Monterey  in  December  1830,  but  Dr.  Coulter  did  not  arrive  till  the  following  November  ; 
it  was  in  the  Interim  that  Douglas  discovered  Abies  bradeata. 

t  Since  Lobb's  excursion  to  the  Santa  Lucia,  the  greater  part  of,  if  not  all,  the  trees  seen 
by  him  along  the  summit  of  the  central  ridge,  and  of  which  he  sent  an  account  to  the 
late  Mr.  James  Veitch  (afterwards  published  in  the  Botanical  Magazine),  have  been 
destroyed  by  the  forest  fires. 

t  In  view  of  the  threatened  extinction  of  this  noble  tree  in  its  native  home,  I  append 
a  list  of  all  the  finest  specimens  in  Great  Britain  known  to  me,  in  the  hope  that  the 
owners  will  not  allow  the  seeds  that  may  hereafter  be  produced  by  them  to  be  wasted  or 
lost.  Boconnoc,  Cornwall ;  Castle wellan,  Co.  Down  ;  Castle  Kennedy,  Wigtoi^iishire  ; 
Eastnor  Castle,  Ledbuiy  (2) ;  Fonthill  Abbey,  Wilts ;  Fota  Island,  Cork  ;  Highnam  Court, 
Gloucester ;  Kenfield  Hall,  Canterbury  ;  Kinnettles,  Forfar ;  Newcourt,  Exeter  ;  Orton  Hall, 
Peterborough  ;  PossingAVorth,  Sussex  ;  Streatham  Hall,  Exeter  (2) ;  Tort^vorth  Court, 
Gloucestersnire  (2) ;  Ui)cott,  Barnstaple ;  Waraham  Court,  Horsham. 

KK 
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England,  in  parts  of  Scotland  and  in  Ireland  ;  in  some  localities  it 
has  been  reported  to  have  been  injured  by  late  spring  frosts  which 
have  destroyed  the  young  growths  that  usually  appear  early  in  the  season. 

Abies   cephalonica 

9 

A  stately  medium-sized  tree  50 — 60  or  more  feet  high,  with  widely 
spreading  branches  that  fretiuently  attain  a  greater  length  in  proportion 
to  height  of  trunk  than  in  any  other  Abies.  Trunk  2*5 — 3  feet  in 
diameter,  slightly  tapering  upwards  and  covered  with  greyish  brown  bark 
fissured  into  small  oblong  plates.  Branches  horizontal,  the  lowennost 
usually  deflexed  and  sweeping  the  ground.  Branchlets  distichous  and 
opposite  but  not  infrequently  in  pseudo- whorls  of  three — four  ;  bark 
reddish  brown  and  striated  ;  that  of  the  youngest  shoots  fluted  by 
shallow  cortical  outgrowths.  Buds  globose,  conic,  sub-acute,  0*5  inch 
long,  with  red-brown  perular  scales  often  covered  with  a  film  of 
translucent  resin.  Leaves  persistent  seven — nine  years,  spirally  arranged 
around  the  branchlets,  shortly  petiolate ;  on  the  lower  sterile  branchlets 
and  on  young  trees,  linear,  flattened,  somewhat  dagger-shaped,  spine- 
tipped,  0*75 — 1*25  inch  long,  and  pseudo-distichous  in  two — three  ranks; 
on  the  higher  fertile  branchlets  and  on  vigorous  shoots,  thicker, 
pungent,  often  falcately  curved  and  spreading  from  all  sides  of  their 
axis  ;  dark  lustrous  green  with  a  shallow  median  groove  above, 
paler  with  a  stomatiferous  band  on  each  side  of  the  relatively  broad 
midrib  below.  Staminate  flowers  crowded  along  the  under  side  of 
the  branchlets,  broadly  cylindric,  obtuse,  0*5 — 0*75  inch  long,  dark 
claret-red,  surrounded  at  the  base  by  numerous  broadly  ovate  involucral 
bracts.  Cones  subsessile,  solitary  or  two — three  together,  cylindric, 
obtuse,  5 — 7  inches  long  and  1*5 — 2-  inches  in  diameter;  scales  broadly 
wedge-shaped,  suddenly  contracted  into  a  slender  claw,  the  apical 
margin  rounded  and  entire  ;  bracts  longer  than  the  scales,  linear  with 
a  sub-quadrate  expansion  near  the  apex  and  terminating  in  a  reflexed 
macro.      Seed- wings   oblong,  truncate,  nearly  as  long  as  the  scale. 

Abies  cephalonica,  Loudon,  Arb.  et  Fnit.  Brit,  IV.  2325,  with  figs.  (1S38). 
Forbes,  Pinet.  Woburn,  119,  t.  42  (1839).  Link  in  Linnaea,  XV.  529  (1841). 
Carriferc,  Traite  Conif.  ed.  II.  283  McNab  in  Proceed.  R.  Irish  Acad.  II.  ser  2, 
695.  tigs.  24,  25.  Masters  in  Gard.  Chron.  XXII.  (1884),  p.  590,  \^-ith  lig.; 
and  Joum.  R.  Hort.  Soc.  XIV.  190.  Boissier,  Fl.  orient.  V.  702.  Willkomm, 
Forstl.  Fl.  ed.  II.  132.      Beissner,  Nadelholzk.  438. 

Picea  cephalonica,  Loudoo,  Encycl.  of  Trees,  1039,  with  figs.  (1842).  -Gordon, 
Pinet.  ed.  ll.  203.     Lawson,  Pinet.  Brit.  II.  175,  t.  27,  and  figs. 

Pinus  cephalonica,  Endlicher,  Synops.  Conif.  98. 

P.  Abies  var.  cephalonica,   Parlatore,  D.    C.  Prodr.   XVI.   422. 

Eng.  Greek  Fir.     Germ.  Cephalonische-We^sstanne.     Gr.  EXardci  KovKovvapuu 

var.— Apollinis. 

Tnmk  more  slender  ;  branches  shorter  with  the  branchlets  more 
constantly  distichous.  Leaves  longer,  narrower,  less  rigid  and  more 
distinctly  pseudo-distichous  in  two — three  ranks.* 

A.  cephalonica  Apollinis  Beissner,  Nadelholzk.  440.  A.  Apollinis,  link  in 
Linneea,  XV.  628.  ricea  A{)ollini8,  Lawson,  Pinet.  Brit.  II.  167,  t.  24.  Gordon, 
Pinet  ed.  II.  197.  Pinus  Abies  Apollinis,  Endlicher,  Synops.  Conif.  96,  Abies 
cephalonica  pamassica,  Willkomm.  Forstl.  Fl.  ed.  II.  13  A.  Reginte  Amali» 
Heldreich  in  Regel's  Gartenfl.  i860,  p.  113  ;  and  1861,  p.  286,  with  fig. 
Seeraann  in  Gard.  Chron.  1861,  p.  755.     A.  panachaica,  Heldreich.     And  others. 

*  As  seen  in  Great  Britain,  but  some  of  the  differences  here  noted  ai*e  not  always  very 
clearly  in  evidence. 
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The  Abies    described   above   grows   spontaneously  on    all   the  higher 

mountains    of    Greece    from    Thessaly    southwards    to    Lagonia  in    the 

Peloponnesus,    at   elevations   ranging  from   2,500   to   5,000    feet,   either 

forming    pure    forests   or   mixed   with    Piyucs   Laricio,    P.  Pinaster  and 

J^agus  sylvatica  ;    it  also   occurs   on   Mount   Enos   in    Cephalonica,   and 

to    this    insular    locality   it   owes   its    present    name.       Its    botanical 

history  may  be  thus  briefly  sketched : — 

The  presence  of  this  Fir  in  Greece  has  been  known  from  remote 
anticjuity  a«  it  is  unquestionably  the  'EXcirj;  f;  appriv  of  Theophrastus. 
By  the  older  botanists  of  modem  times  it  was  believed  to  be  the 
common  Silver  Fir  Abies  jyectincUa,  In  1824,  at  the  request  of  Mr. 
Henry  H.  Long  of  Hampton  Lodge,  near  Famham,  who  was  desirous  of 
knowing  the  species  of  Pine  described  by  ancient  writers  \mder  the 
names  of  irevKrj  and  eXclttj^,  General  Charles  James  Xajner,  at  that  time 
(jrovernor  of  Cephaloni(/a,  sent  a  packet  of  seeds  of  the  Fir  growing  on 
Mount  Enos  to  the  care  of  his  sister  Lady  Bunbury.  The  packet  was 
duly  forwanled  to  Hampton  Lodge,  but  some  seeds  having  dropped 
from  it,  Lady  Bunbury  gave  these  to  Mr.  Charles  Hoare  of  Luscoml^e.* 
Tlie  seedlings  raised  both  at  Hampton  Lodge  and  Luscombe  were 
found  some  years  later  to  differ  considerably  from  the  connnon  Silver 
Fir,  and  they  were  named  Aides  rephaJonica  by  Loudon  who  first 
published  the  species.  In  1838  Professor  Link,  of  l>erlin,  made  the 
juscent  of  Mount  Parnassus  which  he  found  covered  towards  the  summit 
on  all  sides  with  a  forest  of  Firs  of  which  he  gathered  herbarium 
specimens,  cones  and  seeds.  The  seeds  geniiinated  in  the  Berlin 
-  Botanic  Garden,  and  finding  that  the  plants  differed  from  Abies  peciinata 
he  described  the  Moimt  Parnassus  Fir  in  "  Linnaea "  as  a  new  species 
under  the  name  of  A.  Apollinis,  Endlicher  took  up  this  name  for 
the  Sixme  tree,  but  reduced  it  to  a  variety  of  A.  pectinafa  as  Parlatore 
<lid  twenty  years  later  with  the  A,  cephalonica  of  Loudon.  About  the 
year  1856  Herr  Schmidt,  Director  of  the  Royal  (Jardens  at  Athens, 
during  a  botanical  excursion  in  the  Peloponnesus,  detected  an  Abies  in 
Arcadia  which  Professor  Heldreich  described  in  Rc^gel's  "  Gartenflora " 
for  1860  as  a  new  species  under  the  name  of  A,  HetjiruB  Amalup.,  in 
compliment  to  the  former  Queen  of  Greece  who  was  a  liberal  jmtroness 
of  horticulture ;  and  in  1861,  in  an  article  on  the  Firs  of  Greece 
in  the  same  jniblication.  Professor  Heldreich  adopts  as  S})ecie8  A,  cepha- 
lonicay  A,  Apollinis  and  A.  Refjirue  Ainali(e,  and  adds  to  these  a  fourth 
which  he  calls  A.  panachaira ;  plants  under  all  these  names  were 
subsequently  distributed  from  German  nurseries.  AMiatever  morphological 
differences  may  be  detected  in  trees  growing  in  different  localities 
in  Greece,  the  i)erfect  identity  in  the  shape  and  structure  of 
the  staminate  flowers  and  cones  of  all  of  them  indicate  but  too  surely 
that  they  cannot  be  specifically  separated.  In  British  gartlens  only 
two  forms  are  foimd  differing  from  each  other  sufficiently  to  require 
separate  notice — the  insular  form  here  recognised  as  the  tyjje,  and  the 
continental  fonn    reduced   to   a   variety   of   it   as   Apollinis.  i 

.*  Loudon,  Arboretum  et  Fniticetum  Britannicum,  Vol.  IV.  p.  2328. 

t  Botli  Willkomni  and  Beissuer  accept  HeginfB  Avialiai  as  a  variety  distinct  from 
A})ollinis  on  the  Ki'ound  that  the  stem  is  more  slender,  the  leaves  shorter  and  not  so  stiff, 
.and  the  cones  smaller. 
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Abies  cepJuilonica  is  hardy  over  the  greater  part  of  Great  Britain^ 
but  owing  to  its  starting  into  growth  early  in  the  season  it  is 
liable  under  certain  circumstances  of  locality  and  environment  to 
injury  by  late  spring  frosts.  The  rate  of  growth  varies  with  the 
locality,  being  greater  in  Devon,  Cornwall  and  the  south  of  Ireland  than 
in  Yorkshire  and  north  of  the  Tweed.  Many  fine  specimens  scattered 
over  the  country  *  attest  its  value  as  an  ornamental  tree  for  the 
park  and  landscape,  and  even  for  the  lawn  if  sufficient  space  can 
be  allowed  for  it,  which  should  not  be  less  than  a  radius  of 
twenty-five  to  thirty  feet  from  the  bole.  Scarcely  anything  ifi  recorded 
of  the  quality  of  the  timber,  which  may  be  assumed  to  be  much  the 
same  as  that  of  A.  pectiiiata. 

Abies   cilicica. 

A  tall  slender  tree  with  a  trunk  over  100  feet  liigh  and  not  more 
than  2 — 2*5  feet  in  diameter  near  the  ground,  and  when  standing 
alone  branched  from  tlui  base  upwards ;  t  the  average  height  prolxibly 
ranges  from  60 — 90  feet  but  much  less  at  its  highest  vertiad  limit ;: 
the  trunk  of  old  trees  covered  with  deeply  fissured,  ash-brown  bark. 
Branches  in  rather  close-set  pseudo-whorls,  the  lowermast  horizontal, 
those  above  ascendinpf.  Branchlets  disticlious,  J  mostly  opposite,  covered 
with  pale  brown,  striated  bark.  Buds  cylindric-conic  with  yellow-browTi 
perular  scales.  Leaves  persistent  five — six  years,  narrowly  linear,  obtuse 
or  sub-acute,  0*5 — 1*75  incli  long,  spirally  inserted,  those  on  the  upper 
side  of  the  branches  incUned  forwards  almost  j^rallel  to  the  axis ;. 
those  on  the  under  side  irregularly  distichous  in  two — three  ranks, 
dark  lustrous  gi^een  with  a  median  groove  above  and  with  a  narrow 
whitish  stoma tiferous  band  on  each  side  of  the  thickened  midrib  beneath. 
Cones  among  the  largest  in  tlie  genus,  shortly  stalked,  cylindric, 
slightly  tapering  towards  the  apex,  7 — 9  inches  long  and  1"5 — 2  inches 
in  diameter;  scales  broadly  fan-shaped,  contracted  at  the  base  into  a 
short  claw,  the  apical  margin  entii-e  ;  bracts  half  as  long  as  the  scales, 
narrowly  spathulate  with  the  mid-nerve  prolonged  into  an  acimiinat€  i>oint 
Seeds   angular   with   an   orbicular   cuneate   wing. 

Abiea  cilicica,  Carn^re,  Ti-aite  Conif.  ed.  I.  iJ29  (1855);  and  ed.  II.  307  (1867;. 
McNab,  Proceed.  R.  Irish  Acad.  II.  ser.  2,  694,  fig  23.  Boissier,  Fl,  orient  V. 
703.  Willkoinm,  Foretl.  Fl.  ed.  II.  109.  Beissner,  Nadelholzk,  448,  with  tig. 
Mastei-s  in  Joimi.  R.  Hoi*t.  Soc.  XIV.  190. 

Picea  cilicica,  Goi*don,  Pinet.  ed.  II.  214, 

Pinus  cilicica.  Kotschy  in  Oesterr.  Bot.  Wochenbl.  1858,  p.  409.  Parlatore, 
D.  C.  Prodr.  XVI.  422. 

Eng.  Cilician  Fir.  Germ.  Cilicische  Weisstanne.  Ital.  Allele  della  Ciiicia. 
Vernacular,  Illeden. 

The    Cilician    Fir    inhabits    the    mountain    system    of    Asia    Minor 
known   under  the  gefe^al  name   of  Taurus  on  which  it  has  a  vertical 

*  Notably   at   Bocounoc   and   Carci^^n   Coniwall,    Bicton    and   Powderham   Castle    la 
Devonshire,     Dropniore   in    Bucks,    LintoJ^^ark    in    Kent,    Studley    Royal   in    Yorkshire, 
Rossdhu  in  Dumbartonshire,  Whittinghame  rriSast  Lothian,  Hamwood  in  Co.  Meath. 
t  Walter  Siehe  in  Gartenflora,  1897,  p.  182.  ^^ 
X  Communicated  by  Mr.  Cruden  from  Castle  Kvl^pdy,  Wigtownshire. 
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range  at  altitudes   varying   from   4,000    to   6,500   feet,  but  the   precise 

limits   of  its   distribution   have   not   yet   been  ascertained ;   these  limits 

may,   however,   be  assumed   to   be    nearly   conterminous   with   those   of 

the    Cedar    of    Lebanon    with    which    it    is    associated    wherever   met 

with.      On    the    southern   slopes   of   Bulghar  Dagh   and   on   the   north 

side    of    GuUeck    in    Cilicia    it    forms     pure    forests    of    considerable 

extent,  becoming  mixed  at  its  highest  vertical  limit  with  Cedrm  Libani 

and    in    places   with    Piniis    Laricio   and   Junipcrns  excclsa,   and   at   its 

lower  limit  with  an  undergrowth  consisting  chiefly  of  Daphm   oleoides, 

and    where    honeysuckles    twine    around    the    stem    and    mistletoe    is 

parasitical  on   the   branches.*     It  is  also  known  to  occur  on   Berytdah 

and   Lebanon  in   northeni   Palestine  f  and   it   may   not   improbably   be 

found  on   the  coast   range   connecting   these   with   the  Cilician  Taurus. 

Al/ies  ciHcira  was  discovered  in  1853  by  the  Austrian  botanical 
explorer  Theoilor  Kotschy,  by  wliom  it  was  introduced  into  European 
ganleiis.  In  the  following  year,  seeds  of  a  new  si)ecies  of  Abies, 
.subsequently  proved  to  Ixj  A,  cilkira,  were  received  at  tlie  Museum 
d'Histoire  Xaturelle  at  Paris  from  the  French  Consul  at  Sa'ida  (the 
ancient  Sidon),  and  later,  a  further  supply  was  brought  from  the  same 
i-egion  by  a  French  traveller  named  Balansa.*  ^Ul  who  have  seen  the 
Cilician  Fir  in  its  native  home  tlescribe  it  as  one  of  the  most 
pictures(pie  of  the  genus,  an  encomium  continued  to  a  great  extent  by 
the  Ix^st  specimens  growing  on  the  Continent  and  in  Great  Britain, 
but  it  is  still  comparatively  rare  in  this  country ;  it  does  not  grow 
^itisfactorily  in  the  neighbourhood  of  London  nor  in  the  drier  climate 
of  the  midland  and  eastern  counties  even  where  the  Cedar  of  Lebanon 
thrives;  it  starts  too  early  into  gi"owtli  after  a  mild  winter  and  the 
yoimg  shoots  are  often  killed  by  late  spring  frosts.  The  best  si)ecimen8 
known  to  the  author  are  at  Castle  Kennedy  in  Wigtownshire  (over 
30  feet  high),  at  Rossdhu  in  Dumbartonshire  and  in  the  Royal 
Botanic   Gardens   at  Glasnevin,   Dublin.  § 


Abies  concolor. 

A  tiill  tree  but  varying  greatly  in  dimensions  throughout  the 
extensive  area  over  which  it  is  spread  ;  in  the  more  humid  climate 
of  the  Califomian  Sierras  trees  are  found  200 — 250  feet  high  ;  in  the 
drier  region  of  Colorado  and  Utah  they  rarely  exceed  100  feet.  Bark 
of  oldest  trees  in  Great  Britain  fissured  into  small,  irregular,  greyish 
plates  with  broad  interspaces  exposing  a  rough,  reddish  brown  inner 
cortex.  Branches  horizontal  or  slightly  depressed  ;  ramification  distichous 
iind  opposite  with  an  occasional  adventitious  weaker  growth  beneath 
the  normal  pair  of  branchlets.  Bark  of  branclilets  smooth,  light-brown, 
{jaler   and   pubescent  on   the   herbaceous  shoots.       Buds   ovoid-conic   with 

*  Walter  Siehe  in  Gai-tenflora,  1897,  p.  182. 
+  Boissier,  Flora  Orientalis,  V.  p.  703. 
X  Carri^re  in  Flore  des  Serres,  Vol.  XI.  p.  67. 

§  Very    fine    8[>eciinens    of   AhUs    cilicica    are    reiwrted    to    be    growing    at    Wellesly, 
Massachusetts ;  on  the  island  of  Scharfenberg  near  Berlin,  and  PalUuza  in  Italy. 
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closely  iiubricateil,  cUisstnut-ln'own  perulie.  Leavca  iiersist^iit  tivo — wven 
year)),  spirally  iiiserteil  but  on  tim  lower  sterile  braiidien  tn'isteil  at  the 
base  ao  Eis  to  jxtiiit  later- 
ally (111  both  aides  in 
two  ranks,  linear,  oblueo 
or  enuirginate,  1'5 — 2  inclies 
long,  light  glaiitoiis  grven 
with  a  (lepresseil  metlion 
line  above,  with  a  |iale 
stoma  tifeiuu?  baiiil  on  each 
side  of  the  thicfceneil  midrib 
lielow  ;  on  the  fertile 
braiichcii  shorter,  thicker 
and  curved  upwards  and 
inwards.  Staminate  fli)w.'rs 
axillarj'  along  the  undi'r 
side  of  the  ehoot»,  ntijiitate, 
cylindrie,  05  —  075  inch 
long,  light  violet-]>ink  ;  in- 
volueral  braeta  few,  l>r*.«dly 
ovate.  Cones  cylindric, 
obtuse,  3 — 5  inches  long 
and  alxiut  1'5  — 2  inches 
in  diameter,  sometimes  green, 
sometimes  violet  lief  ore 
maturity  ;  scales  transversely 
roundish  oblong,  gradually 
narrowed  U)  a  short,  weilge- 
shai^ed  claw  :  bracts  a 
little  longer  than  the  claw, 
dilated  from  a  cuneat«  linse 
into  a  rectangular  den- 
ticulate bla<le  with  a 
mucro  on  the  apicnl  margin. 
Fig.  isfl.   OmnoiAbiticom^or.  gp^.,!    „ings    large,    aulHTjuad- 

R«ky  Mounuin,  t,pe.  ^^^^      reaching      alm,«t      to 
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edge   of    the    scale. 


Abica  coiicolor.  Lindlpy  atid  Gordon  iu  Jouni.  Hort.  Soc.  Lond  V.  210,  name 
only  (1850).  Bngelmniin  jii  Gard.  Chroii.  IX.  (1878),  n.  334  ;  XII.  (187fl), 
p.  884,  witli  figs.  ;  and  in  Brewer  and  Wataqna  Bot.  Califor.  II.  118.  UcXab 
ni  Proceed.  R.  Irieli  Acwl.  II.  ser.  2,  681,  lig.  6.  Mostere  in  .loum.  Linn.  Sor. 
XXII.  177,  with  tigs.  ;  in  Card.  Chron.  VIII.  ser.  3  (ISIW),  p  748,  uith  lig.  ;  and 
in  Jouni    R.  Hort    Soc.  XIV,  ISI,      Beiaaner,  Nadelliolzk.  470,  viitli  figa. 

Pic™  concojor.  Gordon,  Pinet.  ed.  11.  218  (1875) 

Pinna  concolor,  Parlatore,  D.  C.  Prodr.  XVI.  426  (1888). 

Eaa.  Colorado  Silver  Fir.  Amor.  Whit*  Fir.  Germ.  Californisclie  Weia^lsQue, 
GleirlifarliiKe  Weisataniie. 

Tar.  Lowiana. 

Ix^avea  of  the  sterile  branchlcta  uaiiiUly  longer  than  in  the  Colorado 
tyjie  ;  of  a  darker  green  and  not  glaucescent  on  the  upper  aide  ;  with 
two  i>alo  stomatiferous  lines  beneath  and  spreading  in  two  ranks  on  each 
side  of  the  axis  almost  in  a  flat  horizontal  plane  aa  in  Afnen  ijran'ti^y 
2 — 3  inches  long  on  vigoroHS  young  trees  growing  in  Great  Britain.  Cone« 
somewhat  larger  and  scarcely  distinguishable  from  those  of  A.  grawliii. 
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A.  concolor  var.  Lowiana,  Lemmon,  West  Anier.  Cone  Bearers,  64  (1895). 
A.  Lowiana,  Mun*ay  in  Proceed.  R.  Hort.  Soc.  III.  317,  with  fig.  (1868).  A.  erandis, 
Carriere,  Traits  Conif.  ed.  II.  297  (in  part).  A.  grandis  var.  Lowiana,  Masters 
in  Joum.  Linn.  Soc.  XXII.  175.  Picea  Lowiana,  Gordon,  Pinet.  ed.  II.  218. 
P.  lasiocariia,  Hort    not  Hooker.      P.  Parsonsiana,  Hort. 

Abies     coiicolor     next    to     A.     lasiocarpa     has     a     more     extensive 

geographical  range  than  any  of   the  American   Abies   whose   habitat   is 

west  of  the   Rocky   Mountains.      It   occurs   on    the  mountains  of  New 

Mexico  near  Santa   Fe,  where  it   was    first   discovered   by   Fendler    in 

1847,  and  also  in   the    Pike's    Peak    region    in    Colorado  its   eastern 

limit ;   it   thence   spreads  westwards    along   the   mountains   of  Arizona, 

Utah  and    Nevada    to    California  ;    it    is    common    on    most    of    the 

mountain   ranges    of    the    last-named    State    at    8^500   to    8,000    feet 

elevation     from     the     San     Bernardino    and    San    Jacinto    mountains 

northwards  to   southern    Oregon   its  northern   limit.      Throughout    this 

great  region   Abies  concolor  can  almost   always  be  readily  recognised  by 

the  grey  bark  of  its   trimk  and  the  pale  colour  of  its  foliage  whatever 

may  be   the   altitude  and   the    climatic    conditions   under   which    it    is 

growing.       These    conditions   vary  considerably    between     the    eastern 

and   western   limits  ;    on   the  mountain   sides   of   Colorado  the   winters 

are  as  severe   as  at   New  York;   on   the  western  slopes  of  the  Sierra 

Nevada  at   the   altitude  at   which   this   Fir  grows,  the   climate   is    not 

very   different   from    that    of    the    midlands    of    England  ;    whilst   on 

the  San   Bernardino   in    south     California    it    approaches    that   of    the 

south   of   France.       Spread    over    so    extensive  an   area,   and   growing 

under  such  diverse  conditions  it   is   not  surprising  that  Abies    comcolor 

should   be  lound   to  vary   in   the   dimensions   of    trunk,   in  the   length 

and   disposition   of    the    leaves    and    in    the    size    of    the   cones,   and 

therefore  that   the  tree  should  have  received  different  names  according 

as   it  was  introduced    from    different    localities.       The   identity  of   the 

species   throughout   the  region    has    been   satisfactorily   established   by 

the  American  botanists  who  have  explored  it,  and  the  tangled  synonymy 

with   which   the   tree  became    encumbered  and   the   superfluous    names 

fitill   in  use   in   many  places   should  be  allowed   to  sink   into  oblivion. 

Abies  cAmcolor  was  introduced  from  the  Sierra  Nevada  of  California 
hy  the  Teitchian  Firm  at  Exeter  through  William  Lohb  in  1851,  and 
about  the  same  time  seeds  were  sent  from  southern  Oregon  to  the 
Scottish  Oregon  Association  by  their  collector  John  Jeffrey ;  *  both 
collectors  sent  their  consignments  under  the  name  of  Abies  fpwMt, 
The  plants  raised  in  the  Exeter  nursery  were  distributed  under  the 
name  of  A.  lasiocai'pa  in  the  belief  that  they  were  the  species  so 
named  by  Sir  William  Hooker ;  those  raised  in  the  Edinburgh  Botanic 
Orarden  for  the  Scottish  Association  were  distributed  among  the  members 
as  A,  (/randis.  In  1857  seeds  were  received  from  California  by 
Messrs.  Low  of  Clapton,    and   the   plants   raised  from   them  were  named 

Picea    Loioiana    bv    Gonlon    and    were    distributed    under    that    name. 

t/ 

•  James  McNab  in  The  Garden,  Vol.  I.  p.  464. 


Abies   concolor  at   Highnani   Court,    GlouceBter. 
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Some  time  afterwards  Mr.  Barron  of  Borrowash  distributed  another 
batch  of  seedlings  under  the  name  of  A,  Parsoimana  ]  and  lastly  the 
Colorado  form  found  its  way  into  European  gardens  under  the  names 
of  A,  concolor  and  A,  concolor  inolacea.  With  respect  to  the  so-called 
variety  nolacea  the  following  extract  from  the  American  "  Garden  and 
Forest"*  should  finally  dispose  of  it: — "In  the  forests  of  Colorado 
green  cones  and  purple  cones  are  produced  on  trees  standing  side  by 
side  and  indistinguishable  except  in  this  one  particular.  It  is  not 
known  even  if  the  same  tree  produces  permanently  the  same  coloured 
cones,  or  whether  they  are  not  in  some  years  green  and  in  others 
purple." 

For    British    parks    and    pleasure    grounds   Aides  coywolor  is   one   of 

the    handsomest    and    most    valuable  of    Silver  Firs;   in   outline  it   is 

almost    strictly    conical,    the    sky-line    scarcely    broken    by    projecting 

branches;   the   branches   with   their   appendages   spread   horizontally   in 

frond-like,    almost     tabuliform    tiers    one    above    the    other,    gradually 

diminishing  in   length   from   the   base   to   the   summit.     It   is  perfectly 

hardy,    the    severest    winters  have  not   been   known   to   affect   it;   but 

to  secure  good  specimens  a  space  with  a  radius  not  less  than  twenty  to 

twenty-five  feet  should  be  allowed  for  it.t     As  an  ornamental  tree  it  is 

scarcely    less    valuable    in    the    more    trying    dimaie    of     the     New 

England    and    Middle    States    of    Xorth    America   where   it   is   almost 

the  only  West  American  Fir  that  can  be  satisfactorily  cultivated.     The 

wood  is  very  light,   soft,  and  coarse-grained,  neither  strong  nor  durable. 

It     is    only    occasionally    used    in    the    western    States    where    other 

timber  is  scarce. 

The  nearest  affinity  of  Aides  ro7it:o1or  is  A,  f/ranflis,  so  near  indeed 
that  intennediate  forms  have  been  observed  that  may  with  equal  right 
l)e  referred  to  either ;  among  such  is  one  which  grows  on  the  mountains 
of  southern  Oregon  which  is  probably  that  introdaccd  by  Jefirey.  In 
<  Treat  Britain  the  two  are  for  the  most  part  easily  distinguishable ;  the 
growth  of  Abies  <jrandis  is  generally  more  rapid,  its  branolies  longer 
and  more  slender,  and  its  leaves  shorter,  more  decidedly  pectinate  in 
arrangement  on  the  sterile  branches  and  darker  in  colour.  From  a 
scientific  standpoint  these  characteristics  may  be  considered  insufficient  to 
establish  a  specific  distinction  between  the  two,  especially  as  scarcely  any 
other  difierences  between  them  can  be  detected ;  the  one,  A,  concolcn',  is 
an  inhabitant  of  the  mountains,  and  the  other,  A.  f/ranflis,  of  the  plains.  J 

•  Vol.  IV.  (1891),  p.  28. 

t  In  his  great  work  "The  Silva  of  North  America,"  Professor  Sargent  states  that  of  the 
Fir  trees  of  "North  America  Abies  concolor  best  endures  heat  and  dryness,  and  is  able  to 
grow  on  arid  mountain  slopes  where  few  other  trees  can  maintain  a  foothold.  This  is 
eminently  suggestive  of  a  more  extended  use  of  it  in  the  drier  parts  of  Great  Britain 
especially  of  the  Rocky  Mountains  form  which  thrives  so  well  in  the  north-east  Atlantic 
States. 

X  Other  pairs  of  Abies  of  which  the  affinity  is  so  close  that  the  s])ecific  rank  of  the 
second  member  stands  on  debatable  ground  are  A.  iwbilis  and  A.  itiagnifica^  A.  halsamea 
and  A.  Fraseri,  A,  pectimUa  and  A,  c^phoUonica,  A.  U^hbiana  and  A,  Pindrow^  A. 
Veitchii  and  A.  aaehalanensis.  If  the  specific  rank  of  the  second  member  of  the  pairs  here 
enumerated  is  made  to  depend  on  the  cnaracters  affoided  by  a  single  organ  there  is  ample 
room  for  doubt,  but  if  the  trees  are  looked  at  from  every  possil>le  point  of  view,  the  rank 
must  be  conceded. 
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Abies  flrma. 

A  tall  tn'.c  often  attaining  it  height  of  120  feet  uiidur  cultivation, 
with  an  o|>en  head  of  irregular  outline,  the  trunk  4  —  6  feet  in 
iliainotcr  covered  with  greyish  Iwrk  flssured  inti>  small  plates.  In 
Gretit  Britain  tlie  hnrk  of  the  oldest  trees  is  pale  lirown  with  numerous 
tr.ins  verse  wrinkles.  Kranchlets  distlt-Uous  and  opjwHite  with  an 
oc-ciisional  adventitious  weaker  growth  beneath  the  normal  ]>air.     Buds  small. 


Fig.  190.    FoliMut  of  AUafirma.    a.  startle— b,  rertlls  bnnchlit. 

ovoid-glolwwe  with  ovate,  chestnut-brown  peniiar  scales.  Ijcnves  persistent 
seven — nine  years,  narrowly  linear-lanceolate,  05  —  175.  inch  lung, 
s])irally  inserted  ;  on  tlie  lower  sterile  branches  hift<l  at  the  apes, 
|nnigent  and  jiseudo-diBticlious  in  three  —  four  ranks ;  on  the  upper 
fertile  branches  incurved  with  an  obtuse  or  emarginate  apex ;  dark  lustrous 
green  with  a  shallow  median  groove  above,  paler  and  faintly  glaucescent 
along  the  stoniatiferous  bands  below.  Staminate  flowers*  numerous 
along  the  under  side  of  short  lateral  and  terminal  brancldets,  ovoid- 
eonic,  OH  inch  long,  surrounded  at  the  base  by  broadly  ovate,  scale- 
like involucnd  hmcts  in  two — three  series.  Cones  cylindric  or  conie- 
tylindi-ic,  variahlf!  in  size,  4  —  6  inches  long  and  15  —  2  inches  in 
liiaineter  ;     scales     transversely    renifomi,    suddenly    contracted     on     the 

*  C"nin>aiiic»t*d  from  TortwortlL  Court,  Gloncestetsbire. 
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biiNiiI  side  to  ii  slmi't  uuiieHte  claw ;  bracts  iiiienr  siinthuliite,  longer 
tliAii  the  8(title  uiiil  temiiimtin;^  in  &n  iitiuniiiattt  niiivru.  Seeil  wiugfi 
brortiUy  olx>vate-cuiieati'. 

Abiea  timm,  Sieliolii  and  Zuccuriiii,  Fl.  J&p.  II.  Ifl,  t.  107  (1812).  Carri^rr, 
Tiaite  Coiiif.  ed,  II.  286,  Murray,  Pineg  and  Fira  of  Japan.  S3,  »-ith  tiga. 
McNali  in  Prore«d.  R.  Irisli  Acad.  II.  nrr.  2.  68S,  fiij.  14.  Mutera  in  Jourti. 
Linn.  Soc.  XVllI.  514;  Card.  Chran.  XII.  (1879),  p.  198;  and  Jouni.  R.  Hort. 
Boa.  XIV.  ]S1.  Beiagiier,  XadEllinlitk.  4S0.  wiCli  lig.  Mayr,  Abjet  dea  Jap. 
Reiches.  34,  TaM  I.  tiff.  2. 

A.  Iritida,  Sicbold  and  Zuccarini,  Fl.  Jap.  II.  IS  t.  100  (1842).  Cam^re,  Traitt 
Couif,  ed,  II.  289. 

•     A   imilirlUta,   Mayr,  Abiet.  dea  Jap.  Reiches,  31,  Tafel  I.  tig.  1  (1890). 
Picea  liniia,  (iordnn,  Pinet.  ed.  II.  284. 

PiniiH  tinua,  EndlicliBr,  SynojiB,  Conif.  99.     Parlatore.  D.  C.  Prodr.  XVI.  424._ 

Elif[.  Jajiftiiese  Silvrr  Fir.     Gcnii.  JaimiiischR  Weisstanue.     Jap.  Manii,  To-moiiii. 

Aides  Jirmn  is   the   laixest   and   handsomest   of   the  Japanese  Abies, 

niiich    resenililing    the    European    A.  jteciinatit    in    habit    and    aspect. 

Kefniiring  generally  a  higher  average 

temperature     than    the    European 

Silver  Fir,  A.Jtnnn  scarcely  exceeds 

it     in     average     height,    although 

individual       trees       of       gigantic 

dimensions     are     frequent     owing 

to   the  preference   given  to   it    for 

planting    in    temple   enclosures    in 

wliich  trees    upwards  of    150   feet 

high   have   heeu  observed,  when  it 

usually  takes  the  form  represented 

in    the    accompanying    illustration. 

It   is   only   in   enclosed   places,   or 

where   crowded    with    other    trees, 

that    y|.   Jh-mt    forms    a    straight 

tapering  shaft ;  in  more  open  places 

the  trunk  is  often  bent  and  irrt^u- 

larly  branched.     According  to  Mayr 

its   habitat   is   within    the   wanner 

'  temperate    region   of   Japan    lying 

between     the     thirty  -  fourth     and 

FiB-  ni.  Abiafirmx  !ii  Japan.  thirty  -  sixth    parallels    of     north 

latitude    where    it    is    still    to   Ije 

found   wild   in   the  less   accessible  districts  in  small  groves  or  standing 

singly   in    the    midst    of    deciduous    trees.       Its    vertical   range   varies 

conaideiably ;     at    its    northern     limit     it     ascends     no     higher     than 

700    feet,     whilst     at     its     .souihurn     limit     it     is     found     at     nearly 

7,000  feet  almve  StfH-le\eI.      Everj  where  else  it  has  been  planted  as  an 

omamenlal   tree   in   parks,  gardens  and  temple  enclosures  as  far  north 

ns    the    fortieth    parallel     beyond     which    it    is     not     seen.       As     it 

was    deteeteti    by    Mr.    James    H.     Veitch    in   southern    Corea    it    is 
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highly  probable  that  its  f 
but  that  it  is  also  distributed  over 
a  considerable  area  of  the  coast 
region  of  the  Asiatic  continent 
far  into  Amurland  if  the  A 
hiiophi/Ua  of  Miximowicz  should 
pro\e  to  bt  the  same   species 

iirst  sei.li  bv  ThunlKr), 
diinnf!  Ins  brief  stay  in 
lajMin  in  1777,  but  nfirred 
I V  linn  to  th(.  intt  [Ran 
Abif*      iiertimUa  -i        nma 

Ijetamt  ik  finitely  known  to 
-« icnce  through  Siebulil  an  1 
Zni  carmi  t  duscnptioii  aud 
hgnrLs  published  m  1842  from 
s]ieciui(  ns  gathered  b^  the  firnt 
nniiieil  nutlior  who  oulv  "taw 
trees  m  lultnation  in  gnrdeno 
at  ^'agasaki  ami  alm^  the  main 
road  kailiug  fixtni  tluit  place  ti 
Tokio  In  additDii  t  tbe-L 
thej  altM>  |>ubhsb(il  ii  hjfiin. 
and  doscnptiou  of  a  •*U.Y\\i 
brimthlet  under  the  iinitK  >f 
A  lip  la,  in  till  Uliif  tbit 
it  I  lI  n^ed  t«>  aiiotlitr  "(m  cies 
nhtiKi  )  til  nanie!i  mit  into 
ns(  in  y  111  )ix.nn  gdnleiiB  for 
a   tiiui  i     ftima    was    intro- 

duced ni  1861  b>  tlu  latL 
J)hn  (j  ull  \iitih,  and  tyinu 
in  1878  bj  Manea  who  observed 
t,rcit  variability  in  the  foliage 
and  habit  of  the  cultnated  tree* 
It  has,  how  ev  er,  \ito\  ed  din- 
apixiinting  both  in  (in^at  Britain 
and  the  north-easU.>ni  Htat^'s  of 
jViiicrica  which  may  \n3  e.xjilaiiieil 
liy  Miiyr's  state  lueut  re8|iectiiig 
ita  habitat.*  As  a  tiiiil)er  tree 
Aiiiev  riiyiia  is  not  much  in 
lupute  ;  the  wood  ia  soft, 
8trai<;ht-gmined     and      easy     to 


ABIES    PIHMA. 


work    iMit    not    durable 

scarcely      distinguishable 
that   of    A.   jierHftata. 


not  restricted   to  Jai>an, 


Fis.  1 


•  '  Tlie  beat  apciniens  known  to  me  ara— at  Caatle  Keiinedj,  a  lieailtifiil  tree  3S  ft*l  liigh, 
in  robust  health  ;  at  Haniwood,  Co.  Meath,  a  iimaller  ti'ee  but  in  (lerfect  condition  ;  at 
Tortwoi'th  Court,  a  tree  over  30  feet  high,  but  not  ao  well  cliai'seteiiaed  as  the  two 
preceding  oneB  ;  and  at  Carolew,  in  Cornwall,  a  tree  over  50  foet  high  that  has  loat  its 
lowermost  braiii'hfls  from  overci'owding. 
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Abies   Praseri. 

A  slemler  short-lived  tree  with  a  trunk  rarely  attaining  a  hoi<rlit  of 
70  feet  and  a  diameter  of  2*5  feet ;  more  commonly  30 — 40  feet 
high  and  18 — 24  incl\es  in  diameter  near  the  f^round  and  covered  with 
j'revish  brown  bark  marked  with  broad  shallow  fissures.  Branches 
spreading,  slender,  mther  close-set  and  mmified  distichously.  Branchlets 
opposite  or  alternate  with  jwile  furrowed  bark.  Buds  ovoid-cylindric,  with 
small  chestnut-brown  perulaB  usually  coated  with  a  film  of  resin. 
Leaves  persistent  four — five  years,  linear,  flat,  obtuse  or  emarginate, 
0'25 — 0*75  inch  long,  spindly  inserted  on  the  axis  and  spreading  at 
nearly  a  right  angle  to  it,  dark  green  above,  with  a  pale  stomatifcvrous 
band  on  each  side  of  a  distinct  midrib  l)elow.  Staminate  flowers 
axillary  near  the  tips  of  the  branchlets,  numerous,  often  crowded, 
cylindric,  0*25  inch  long,  eurrounded  at  the  base  by  a  few  involucral 
bracts.  Cones  solitary  or  in  clusters  of  two  and  three  together,  ovoid- 
cylindric,  about  two  inches  long  and  somewhat  more  than  an  inch 
broad ;  scales  orbicular-cuneate  vnth  entire  apical  margin  and  contracted 
on  the  basal  side  to  a  narrow  claw ;  bract  longer  than  the  scale, 
oblong-cuneate,    mucronate,    with   lacerated   margins   and   reflexed   tip. 

Abies  Fraaeri,  Lindley  in  Penny  Cyclop.  I.  30  (1833).  Forbes,  Pinet.  Woburu, 
111,  t.  38.  Link  in  Linnrea,  XV.  531.  Carrifere,  Traite  Conif.  ed.  II.  270. 
Hoopes,  Evergreens,  202.  McXab,  Proceed.  R.  Irish  Acad.  II.  ser.  2,  684,  fig.  10. 
Sareent  in  Garden  and  Forest,  II.  (1889),  p.  472,  with  fig. ;  and  Silva  N.  Ajner. 
XI L  105,  t.  609.  Beissner,  Nadclholzk.  462.  Masters  in  Gard.  Chron.  VIII. 
ser.  3  (1890),  p.  684,  with  tig.  ;   and  Joum  R.  Hort.  Soc    XIV.  191. 

Picea  Fraaeri,  Loudon,  Arb.  et  Frut.  Brit  IV.  2340,  with  figs.  Gordon,  Pinet. 
ed.  II.  205. 

Finns  Fi-aseri,  Lambert,  Genns  Pinus,  ed.  H.  Vol.  II.  t.  42  (1837).  Endliohcr, 
Synops.  Conif.  91.     Parlatore,    D.  C.  Prodr.  XVI.  419. 

Eng.  Eraser's  Fir.  Anier.  Double  Balsam  Fir.  Gemi.  Eraser's  Balsamtanne. 
Ital.  Abete  di  Eraser. 

Discovered  by  the  Scotch  botanist  and  collector  whose  name  it 
bears  so  long  ago  as  the  first  decade  of  the  nineteenth  century,  it 
is  remarkable  that  very  little  was  definitely  known  of  the  habitat 
of  Abks  Frcuu'ri  till  the  publication  of  the  article  by  Professor 
Sargent  in  the  "  Garden  and  Poorest"  quoted  above,  from  which  the 
following^  particulars   are   taken  : — 

^^  Ahiei<  Fraaen  is  found  only  on  a  few  of  the  highest  slopes  of 
the  southern  Apimlachian  mountains  of  Carolina  and  Tennessee  l)etween 
4,000  and  6,000  feet  elevation,  so  that  next  to  A.  bracfeata  it  is  by 
far  the  most  restricted  in  its  distribution  of  the  North  American 
Abies.  The  prhicipal  forest  covers  the  high  slopes  of  the  Black 
Mounttiin  range,  a  lateral  si)ur  from  the  Blue  Ridge  near  Ashvillc  in 
Xorth   Carolina." 

Abies  Fraseri  wiis  first  distributed  from  the  Hanunei-smith  nursery 
of  Messrs.  Lee,  shortly  after  Eraser's  d(»ath  in  1811,  but  it  has  now 
become  extremely  rare  in  British  Pineta.  The  tree  is  short-lived,  and 
the  original  introductions  have  probably  long  since  disappeared ;  moreover 
seeds  of  a  variety  of  A.  hahamea  with  slightly  exserted  bracts  collected 
in  Pennsylvania  have  been  substituted  for  it,  and  plants  raised  from 
these  are    occasionally  met   with   in  nursery   and   other   gardens.     AVithin 
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the  last  twenty  years  the  true  A,  Fraseri  of  Carolina  has  l)een 
distributed  from  the  Arnold  Arboretum,  Mavssachusetts,  U.S.A.,  among 
the  amateurs  of  Xorth  America  and  Euroixj ;  it  has,  however,  proved 
practicidly  worthless  for  British  arboriculture.  The  wood  is  coarse- 
grained,   not  easily  worked,  and  soon  decays  on  exposure  to  the  weather. 

^  John  Fraser  (1750  — 1811)  was  a  native  of  Invemess-shire.  He  came  to  London  in 
1770,  and  ha\ing  obtained  the  assistanee  of  Sir  J.  E.  Smith,  first  President  of  the  Linnean 
Society,  Mr.  Aiton  of  the  Royal  Gardens  at  Kew,  and  other  prominent  botanists  of  that  time, 
he  proceeded  to  North  America  to  collect  plants.  He  landed  in  Newfoundland  in  1780  where 
he  remained  for  some  time.  In  1785  he  went  to  the  southern  States  with  the  view  of 
exploring  the  Alleghany  mountains  and  neighbouring  territory  of  which  little  was  known 
botanically.  Here  he  became  cognisant  of  the  wealth  of  plants  suitable  for  British  horticul- 
ture with  which  the  region  abounds,  and  to  the  introduction  of  which  he  may  be  said  to 
have  devoted  the  greater  part  of  the  remainder  of  his  life.  Between  1780  and  1795  he 
crossed  and  re-crossed  the  Atlantic  four  times,  dis[)osing  of  his  collections  on  each  occasion 
to  London  nurserymen  and  to  amateurs  who  chose  to  inirehase  them.  In  1795  he  visited 
Russia  and  secured  the  patronage  of  the  Empress  Catherine  which  was  continued  by  her 
successor  the  Emy>eror  Paul,  but  it  resulted  in  disastrous  consequences  to  himself.  In' 1799 
accompanied  by  his  son  John  he  again  embarked  for  the  southern  States,  and  in  the 
following  year  proceeded  to  Culm.  The  vessel  was  WTecked  on  a  coral  reef  about  eighty 
miles  from  Havana,  and  after  six  days  of  sufferiuff,  he,  with  six  of  the  crew,  was  picked 
up  by  a  Spanish  boat  and  conveyed  to  Havana  ^^Iiere  he  met  the  distinguished  German 
travellers  Humboldt  and  Bonpland,  who  procured  for  him  permission  to  explore  the  island. 
Returning  to  America  in  1802,  Fraser  embarked  for  England,  but  misfortune  again  attended 
him,  for  after  l>ein^  at  sea  some  time  the  ship  sprang  a  leak,  and  passengers  and  crew 
were  compelled  to  labour  at  the  pumps  night  and  day  till  they  reached  the  nearest  land. 
On  arriving  in  England  a  still  heavier  trial  awaited  him  in  the  intelligence  which  he  received 
of  the  death  of  his  patron  the  Emperor  Paul.  He  rej>aired,  however,  to  St.  Peterabui^  to 
claim  the  recompense  to  which  he  deemed  himself  justly  entitled,  but  after  months  of 
disheartening  delay  his  claim  was  finally  rejected  by  the  Emperor  Alexander.  In  1807 
a^in  accompanied  by  his  son  John,  he  undertook  another  long  and  perilous  journey  through 
the  wild  forest  region  of  the  south  era  States,  and  returned  to  England  in  1810.  A  ^ort 
time  previous  to  Tus  embarkation,  while  returaing  from  the  mountains  of  Charlestown,  his 
horse  fell  and  he  unfortunately  bi*oke  several  of  his  ribs,  the  distance  from  surgical  aid 
aggravating  the  consequences.  For  several  months  after  reaching  London  he  was  confined 
to  his  bed  till  death  released  him  from  his  sufferings  in  April,  1811.  Among  the  plants 
introduced  by  him  were  Rhododendron  eatawhiense^  R.  (Azal^/i)  calendula/;eum,  Andromeda 
floribwndaf  A.  speciosat  A.  Catesbcti^  Phlox  amoeyui^  P.  subulate ^  SarnvccnUi  rubral  and 
many  others  of  far  greater  horticultural  value  than  the  Abies  that  commemorates  his 
name. 

Abies   grandis. 

A  lofty  tree,  the  tallest  in  the  genus,  attaining  a  height  of 
250 — 300  feet  in  the  valleys  of  western  Oregon  and  Washington, 
but  much  less  on  the  mountain  slopes  at  its  highest  vertical  limit 
Tmnk  tapering  and  slender  in  proportion  to  height,  3^ — 5  or  more  feet 
in  diameter  near  the  ground,*  covered  with  smooth  brownish  hark. 
In  Great  Britain  the  bark  of  the  oldest  trees  is  fissured  into  thin 
irregular  ]3lates  exposing  a  reddish  brown  inner  cortex.  Branches 
horizontal  or  depressed,  with  smooth  striated  brown  bark.  Branchlets 
distichous  and  mostly  opposite.  Buds  small,  ovoid-conic,  sub-acut-e, 
about  0*25  inch  in  diameter,  with  light  reddish  brown  perular  seniles 
often  covered  with  a  film  of  translucent  resin.  Leaves  persistent 
five — seven  years,  linear,  obtuse  or  emarginate,  dark  lustrous  green  witli 
a   median   groove   above,    paler    with    two    glaucous    stomatiferous    bands 

•  A  section  of  a  trunk  317  years  old  in  the  Natural  History  Museum  at  South  Kensington 
is  oj  feet  in  diameter  inside  the  bark. 
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below  ;  on  the  lower  sterile  branches  pseudo-distichous,  spretuling  in 
double  rows  at  nearly  a  right  angle  to  the  axis  almost  in  a  flat 
horizontal  plane;  those  in  the  lower  row  1*75 — 2*25  inches  long,  those 
in  the  upper  one  0*5 — 1  inch  long ;  on  the  upper  fertile  branches  pointing 
in  various  directions  but  mostly  upwards  at  a  small  angle  to  the 
axis  and  nearly  all  of  equal  length.  Staminate  flowers  shortly  stipitate, 
cylindric,  0*5  inch  long,  light  violet-pink  and  surrounded  at  the  base  by 
small,  involucral  bracts  in  two — three  series.  Cones  sessile  or  sub- 
sessile,  slightly  naiTowed  at  the  obtuse  aj^ex,  4 — 5  inches  long  and 
1*5 — 2  inches  in  diameter;  scales  closely  imbricated,  crescent-shaped 
passing  into  broadly  fan-shaped,  incurved  iUong  the  exposed  margin  and 
shortly  clawed  ;  bracts  small,  variable  in  size  and  shape  but  always 
shorter  than  the  scale,  sul)-spathulate  with  an  apiculus  at  the  apex. 
Seed- wings  broadly  wedge-shaped. 

Abies  grandis,  Lindley  in  Penny  Cyclop.  E  30  (1833).  Forbes,  Piuet.  Woburn, 
123,  t.  43  (1839).  Carriiji-e,  Traits  Conif.  ed.  II.  296.  McNab  in  Proceed.  R. 
Irish  Acad.  U,  ser.  2,  678,  fig.  4.  Engelmann  in  Gard.  Chron.  IX.  (1878),  p.  300  ; 
XII.  (1879),  p.  684;  and  Brewer  and  Watson's  Bot.  Califor.  II.  118.  Hoopes. 
Evergreens,  211.  Masters  in  Gard.  Chrom  XV.  (1881),  p.  179  ;  Joum.  Linn.  Soc. 
XXII.  174,  with  figs.;  and  Joum.  R.  Hort.  Soo.  XIV.  192.  Beissner,  Nadelholzk. 
476,  with  fig. 

A.  Gordoniana.  Carriere,  Traits  Conif.  od.  II.  298  (1887). 

Picea  grandis,  Loudon,  Arb.  et  Frut.  Biit.  IV.  2347,  with  figs.  Gordon,  Pinet. 
ed.  n.  216. 

Pinus  gi'andis,  Doup^las  in  Conip.  Bot.  Itfag.  II.  147  (1836).  Endlicher,  Syuops. 
Conif.  105.     Hooker,  W.  Fl.  Bor.  Amer  II   163.     Parlatore,  D.  C.  Prodr.  XVl.  427. 

Eng.  Tall  Silver  Fir.  Amer.  White  Fir  of  Oregon.  Genu.  Grosse-Weisstanue, 
Grosse  Klistentanne. 

Abies  graTidis  is   a  tree   of    the   plains    and   valleys   rather   than   of 

the     mountains  ;     it    attains    its    greatest    development    in    the    rich 

moist   soil   of  the   lowlands   of   western   Washington   and   Oregon.     On 

the    mountains   it  nowhere   ascends   above   4,000   feet,  and   where   this 

elevation    is    reached    its    dimensions   are   much    reduced.       It   occurs 

in     Vancouver    Island    and     British     Columbia    whence     it      spreads 

Southwards    in    the    vicinity    of    the    coast    to    Mendocino    in    north 

California  ;    inland    it    spreads    through    Oregoil    and   Washington    as 

far     as     the     Bitter     Boot     mountains     of     Idaho     and     the     Rocky 

Mountains    of    northern    Montana    its    eastern    limit.       Its    economic 

value   to   the   inhabitants    of    these    States  is  considerable ;    the   wood 

is   light,    soft    and   easily   worked   but   not   strong;    it   is   chiefly   used 

for   indoor   carpentry,  packing  cases,   cooperage,   etc.. 

Abies  r/ramlis  was  discovered  by  David  Douglas  during  his  excursion  r 
up  the  Columbia  river  in  1830,  of  which  mention  has  been  already 
made  imder  A.  amabilis.  He  sent  seeds  to  the  Horticultural  Society 
of  London,  of  which  very  few  appear  to  have  germinated,  as  Loudon 
mentions  that  there  was  but  one  plant,  a  foot  high,  in  the  Society's 
garden  at  Chiswick  in  1837,  but  others  had  been  distributed  among 
the  Fellows.*  No  more  seeds  of  Abies  (jrandis  were  received  in  this 
coimtry    for    nearly   a    (piarter   of    a   century.      In    1851    William   Lobb 

*  Transactions  of  the  Horticnltiiral  Society  of  London,    Vol.   11.    ser.    3,    p.  376,  but  I 
have  been  unable  to  discover  any  of  them,  unless  the  tree  at  Dropmore  is  one. 
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made  an  excitrsiau  to  tlie  Columbia  valley  an<J  eollecteil  seeds  of  this 
and  other  coniferous  trees  whicii  were  received  at  the  Veitchiaii 
nutBery  at  Exeter  in  tlie  fulloxring  year  ;  and  about  the  same  time 
seeds  were  received  by  tin-  Scottish  Oregon  Association  from  their 
tolleetor,  John  Jeffrey,  from 
wliich  oriainated  the  many  fine 
specimens  jjrowing  in  I'erthshire 
and  adjacent  I'ounties.  It  is  a 
singular  fact  that  another  quarter 
of  a  century  ela]}8ed  bef<ire  any 
further  consignments  of  seeds 
of  A.  ip-awlis  reache-l  Great 
Britain,  a  circumstance  that 
cini  be  partly  accounted  for 
by  the  difficulty  of  ]>rocuring 
cones  that  are  produced  only 
near  the  tops  of  lofty  troii» 
over   200    feet  high. 

In  Great  Britain  Alii^i' 
'jraruli*  is  n  fast-growing  tiw, 
its  leader  shoot  increasing  in 
height  annually  imm  18  to  27 
inches  aeconliug  to  locality,  Init 
nuich  more  in  exceptionally 
favoured  8i»ots  such  as  occur 
in  ]«rt3  of  Scotland,  in  Wales 
and  in  Ireland.*  The  branches 
spread  mostly  in  a  horizontal 
diwction,  the  tree  presentinj; 
in  outline  the  form  of  an 
elongateil  cone  leas  formal  than 
A.  i-mieoloi:  As  a  i>ark  and 
landscajje  tree  it  is  one  of 
the  l>cst  of  the  Abie^  but  . 
it  is  less  suitable  for  the 
lawn  luiless  a  space  with  a 
radius  greater  than  twenty-five 
feet  can  be  nllowetl  for  it 
The  excellent  quality  of  the 
tiinlwr  of  A.  (jramfu,  its 
rapi<l  growth  and  liardinesK, 
and  its  adaptability  to  many 
soils  and  situations,  all  [xiint 
to  it  as  a  suitable  tree  for 
afforesting    ivaste    lands    in    this 

t-ig.  133.    Cone  ot  Al^a  gm«<lii:  ,         ^  ■  11        ■        I        i-.- 

country,    e8i>ecially    in    localities 

ill   which    the   climntic  conditions  come  nearest    to    those  of    Oregon  aud 

British   Columbia.       The   oldest   ti'ees   hi   this   country    are    cone-bearing, 

and   seeds    ai^e   theit'fore    easily  procurable. 

*  At  Riccarton  in    Miillothiaii   an    Abifs   graiulU   pr^w  [i3  feet   in  Twelve  years,  or  an 
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Abies  homolepis. 

A  massive  mountain  tree  70 — 90  feet  high,  but  occasionally  higher  at 
its  lower  vertical  limit  ;  in  old  age  with  a  broad  round  head,  the  upper- 
most branches  longer  than  those  below  them.  Bark  of  trunk  greyish 
brown  with  broad,  shallow  fissures  exposing  a  reddish  brown  inner 
cortex.  Branchlets  rigid,  distichous  and  opposite  with  an  occasional 
weaker  shoot  on  the  under  side  of  the  norlnal  pair  ;  bark  light  tawny- 
brown  distinctly  fluted  with  cortical  outgrowths  obliquely  decurrent  from 
the  pulvini  of  the  leaves.  Buds  broadly  conic  with  ovate-lanceolate, 
chestnut-brown  perular  scales.  Leaves  persistent  five  —  seven  years, 
linear,  mucronate  or  obtuse,  0*75 — 1*25  inch  long,  spirally  inserted  but 
by  a  twist  of  the  short  petiole  pseudo-distichous  in  thiee-four  ranks, 
gi-ass-green  with  a  narrow  median  groove  above,  with  two  white 
stomatiferous  bands  beneath.  Cones  sessile,  variable  in  size,  cylindric, 
obtuse,  3 — 4*5  inches  long  and  1 — 1*75  inch  in  diameter,  at  first  violet- 
purple  changing  to  dark  brown  when  mature  ;  scales  closely  imbricated, 
reniform  with  a  short,  cuneiform  claw,  the  entire  outer  margin  incurved ; 
bracts  shorter  than  the  scales,  spathulate,  mucronate  with  notched  margins. 
Seed  wings  broadly  obovate. 

Abies  homolepis,  Siebold  and  Zuccarini,  Fl.  Jap.  II.  17,  t.  108  (1842).  Garri^re, 
Traits  Conif.  ed.  I.  215  (1855) ;  and  ed.  II.  290  (1867).  Masters  in  Joum.  Linn. 
Soc.  XVIII.  618;  Gard.  Chron.  XII.  (1879),  p.  823.  with  fig.;  and  Journ.  R. 
Hort.  Soc.  XIV.  192.     Mayr,  Abiet.  des  Jap.  Reiches,  35,  Tafel  II.  fig.  3. 

A.  brachyphylla,  Maximowicz,  Melanges  Biolog.  Bull.  Acad.  St.  Petersb.  X. 
488  (1866).  Masters  in  Gard.  Chron.  XII.  (1879),  p.  556,  with  figs.;  Jom-n. 
Linn.  Soc.  XVIII.  515,  with  figs.;  and  Joum.  R.  Hort.  Soc.  XIV.  189.  Kent  in 
Veitch*8  Manual,  ed.  I.  88,  with  fig.      Beissner,  Nadelholzk.  453. 

A.  Harryana,  McNab.  in  Proceed.  R.  Irish  Acad.  II.  ser.  2,  689,  fig.  16  (1877). 

Picea  brachyphylla,  Gordon,  Pinet  ed.  II.  201. 

Pinus  homolepis,  Endlicher,  Syno^n.  Conif.  101. 

P.  brachyphylla,  Parlatore,  D.  C.  Prodr.  XVI.  424. 

Eng.  Nikko  Silver  Fir.  Germ.  Nikko-Tanne.  Jap.  Take-momi  (Mountain-Fir), 
Ura-shiro  Momi  (White  beneath). 

Abies  homolepis  is   a  native  of  the  cooler  temperate   region   of  Japan 

lying   between   the    thirty-sixth    and    thirty-eighth    parallels   of    north 

latitude.      It    is     abundant     on    the     central      mountains    in     Nikko, 

ascending  to    5,000    feet,   in    places    forming  small    stretches   of  pure 

forest,   but    mostly    "scattered    singly    or    in    small    groups    through 

the   birch   and    oak    woods    just    below    the   belt    of    Hemlock    Firs." 

The    wood,    which   much    resembles   that    of    A,   firma^  is   not  much 

used   on   account   of   the   inaccessibility  of   the   places   where   it  grows. 

Siebold  and  Zuccarini's  figures  of  this  species,  including  oidy  two 
branclilets  with  foliage  and  two  immature  cones,  long  remained  an 
enigma.  By  some  authora  they  were  referred  to  Alfieii  firnia ;  by 
others  they  were  held  to  represent  a  distinct  species ;  wliilst  others 
considered  them  to  belong  to  the  A,  bi-achyphylla  of  Maximowicz. 
The  question  was  decided  in  favour  of  the  last  named  view  by 
Dr.  Heinrich  Mayr,  the  author  of  the  excellent  "  Monographie  der 
Abietineen  des  Japanischen  Reiches,"  during  his  residence  in  Japan, 
and  who.se  opportunities  of  observing  the  trees  in  situ  were  far  better 
than   those   of.  any  previous   European  botanist  who  visited  that  comitry. 

LL 


Allies  liomdlepit  at  Caetleweilan,  Co.  Down. 


AB1E8    LA810CARPA.  515 

The     hrackyphylla    of    Maximowicz  being    the    more    recent    name    niuat 
therefore   sink    as  a  synonym  of  the  older   hoitiolepig. 

Abieg  hojiiolepis  was  introduced  into  European  ganlons  about  the 
.year  1870.  Both  in  Great  Britain  and  in  the  north-eastern  States  of 
America  it  has  proved  to  be  one  of  the  liarJiest  and  most  rapid 
growing  of  Abiea,  adding  annually  from  15  to  24  inches  to  the  height 
uf  the  leader  shoot  aecortling  to  locality,  and  forming  in  a  few  yeare 
An  elegant  tree  of  broadly  conical  or  pyramidal  outline.  It  thrives  in 
many  situations  not  too  much  exposed  to  cold  whuls,  and  has 
mlapted  itself  to  the  British  cliinate  better  than  any  other  Japanese 
Abies. 

Abies   lasiocarpa. 

A  tall  tree  with  an  elongated  spire-like  top  80 — 100  feet  high  with 
a  trunk  2  —3  feet  in  diameter ;  at  its  greatest  development  nearly 
double  these  dimensions  and  at  its  northern  and  highest  vertical  limits 
reduced  to  a  low  bush  or  prostrate  shrub.  Biirk  of  trunk  of  young 
tK-es,  smooth  silvery  grey ;  of 
old  trees,  divided  by  shallow 
fissures  and  roughened  by 
thick  closely  appreesed  scales 
which  are  light  reddish  brown 
or  nearly  white  on  tlie  surface. 
Brauches  short,  crowded,  the 
lower  one^  slightly  pendulous, 
but  on  old  trees  the  trunk 
is  bare  for  nearly  half  the 
height.  Brancblets  distichous 
and  mostly  opposite  with  ]«le 
brown  rugose  bark.  Buda 
small,  globose-conic,  with  red- 
dish brown  pemlar  scales. 
Leaves  linear,  crowded,  nearly 
erect  by  a  twist  at  their 
base,  0-5  — 1-75  iucli  long, 
rounded  or  emarginate  at 
the  a]wx,  on  the  fertile 
brancblets  with  a  short  callous 
tip ;  with  a  median  groove 
on  the  up]>er  and  two 
whitish  stomatiferous  bands 
on  the  under  side.  Stami- 
na te  flowers  cybndric,  0'5 
— 0-75  inch  long  with  dark 
indigo-blue  anthers.  Cones 
oblong  -  cylindric,  rounded, 
..     .,,  truncate     or      depressed      at 

A  oliiHler  of  ygmig  conea  of  JbiM  Jomocnri"'-  *''^     narrowed     apCX,      2'5 — 4 

(From  ihe  Cardmtr^  chnnidi.)  iiiches   long   and  1 — 1'5  inch 

in  diameter.     Scales  gradually 

narrowed     from     a     broad     rounded     apex     to     a     short    cuneate    base, 

usually    longer   than    broad ;    bracts    oblong-obovate,    about    one-third   the 
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length  of  the  scale,  abruptly  contracted  at  the  apex  into  a  long 
slender  tip.  Seed  wings  nearly  half  as  large  as  the  scale, — Sai^ent^ 
Silva   of   North   Amenca,    XII.  113,.  t.    611. 

Abies  lasiocarpa,  Nuttall,  Sylva  III.  138  (1849).  McNab  in  Proceed.  R.  Irish 
Acad.  II.  ser.  2,  682,  fig.  7.  Masters  in  Gard.  Chron.  V.  ser.  3  (1889),  p.  172, 
with  fi^.  ;  Jouni.  Bot.  XXVII.  129,  with  the  same  figs.  ;  and  Joum.  R.  Hort, 
Soc.  XIV.  192. 

A.  bifolia,   Murray  in  Proceed.  R    Hort,  Soc.  III.  820,  \idth  fig    (1863). 

A.  subalpina,  Engelniann,  American  Naturalist,  X.  555  (1876).  Masters  in 
Joum.  Linn.  Soc.  aXII.  183,  with  figs.  Sargent,  Forest  Trees  N.  Anier.  10th 
Census,  U.S.A.  IX.  211.  Beissner,  r^adelhol^k.  463.  Macotm,  Cat.  Canad. 
Plants,  474. 

Pinus  lasiocarpa.  Hooker,  W.,  Fl.  Bor.  Amer.  II.  163  (1840).  Endlicher,. 
Synojw.  Conif.  105. 

Abies  balsamea,  Tori'ey,  Pacific  Ry.  Rep.  IV.  iwirt  V.  141  (in  i^art). 

A.  grandiB,  Carri^re,  Traite  Conif.  ed.  II.  296  (in  ^lart). 

Pinus  amabilis,  Parlatore,  D.  C.  Prodr.  XVI.  426  (in  part). 

And  many  others.* 

Although   the  most  widely  distributed  of   the   Silver  Firs  of  western 

America,    Abies    Idsiocaiya    is    practically    the   least   known   of   any   of 

them    in    Great    Britain.      The    following    sketch   of   its  geographical 

distribution    is    derived    from    the    same    authoritative    source    as    the 

description   given   above. 

^^  Abies  lasiocarpa  is  an  inhabitant  of  high  mountain  sloi.»es  and 
summits  and  is  distributed  from  at  least  lat.  61*  X.  in  Alaska 
southwards  along  the  coast  ranges  to  the  Olympic  mountains  of 
Washington  and  over  all  the  high  ranges  of  British  Columbia  and 
Alberta;  it  extends  along  the  Cascade  mountains  of  Washington  and 
Oregon ;  over  the  mountain  ranges  of  Idaho,  Montana,  Wyoming, 
Colorado  and  Utah;  and  finds  its  southerly  home  on  the  San  Francisco 
peaks  of  Northern  Arizona.!  Its  vertical  range  in  different  parts  of 
the  great  region  over  which  it  is  spread  varies  from  2,000  feet  elevation 
near  its  northern  to  11,000  feet  at  its  southern  limit.  The  wood  is 
light  and  soft  but  not  strong  nor  durable ;  it  is  probably  little  used 
except   for   fuel." 

Abies  lasiocarpa  has  been  sparingly  in  cultivation  in  British  gardens 
under  Engelmann's  name  of  A,  sulnilpina  for  some  years  past,  but  by 
^  whom  or  when  it  was  introduced  no  record  is  to  be  found.  Healthy 
young  trees  in  different  jmrts  of  Great  Britain  should  suggest  a  more 
extended  trial  of  it,  especially  in  exposed  places.  It  is  perfectly  hardy 
but  grows  somewhat  slowly,  and  such  too  is  the  experience  of  it  in 
the  north-eastern   States  of   North   America. 

Abies   magniflca. 

A  gigantic  tree  150 — 250  or  more  feet  high,  the  trunk  8 — 10  feet 
in  diameter  near  the  ground  and  covered  with  thick  deeply  fi.<?sured 
red-brown    bark    and    usually    free    of    branches   for    100   or   more   feet 

*  Probably  no  si)ecies  of  Abies  has  been  involved  in  more  confusion  as  regards  its 
identification  and  nomenclature  than  the  subject  of  the  present  notice.  It  would  now  be 
superfluous  to  ent«r  into  any  examination  of  the  causes  of  the  conftision,  for  the  clearing 
up  of  which  science  and  horticulture  are  mainly  indebted  to  Dr.  Maxwell  Masters  in  whose 
elaborate  articles  in  the  "Gardeners*  Chronicle"  and  "Jounial  of  Botany"  quoted  above^ 
the  qiiestion  is  fully  discussed  and  finally  set  at  rest. 

+  That  is  to  say — a  meridional  range  of  nearly  30°. 
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fniiii    the    Ijiisf.     In   (irciit    lititaiu   a   f(*iiui]  tree  of   nitlier  slow  growtli, 
the    trunk     covered    with    sniixith    ns)i-brown    btirk.     Branches   short   iu 
comparison  with  height  of  trunk,    rigidly  horizontal  ami  raniiiied  laterally 
only ;  bmiichlets  opposite,    rarely   alternate,    ami   inclined   forwards   at  an 
iiiijjie    varying    fmni    45°    to    60°    to    their    piiitiaries,    eliort,    rigid   and 
covered     with     reddish 
brown      hark.         Buds 
small,  ovate,  acute,  red- 
dish    brown.        Leaves 
persistent     eight  —  ten 
years,     obscurely     four- 
angled,  ohtuse    or    sub- 
acute,    0'5  — 1-5     inch 
long,  greyish  or  glaucous 
Fi8. 135.    Foiisge  or  fertile  bni.,ciiiei  of  ^i,i«»a(,''iji«..  green    with     two     pale 

stomatiferous  lines  on 
the  lower  side,  spirally  crowded  nroimd  the  branchleta,  the  longer 
ones  on  the  under  side  of  sterile  branchlets  jiseudo-distichons  in 
tliree — four  ranks  ;  the  shorter  ones  on  the  upper  side  either  erect 
or  pointing  in  the  direction  of  the  axis  at  a  greittec  or  less  angle 
to  it  ;  on  the  fertile  branchlets  all  upturned  and  more  or  less 
falcately  curved.  '  ytaminate  flowers  cylindric,  0-5 — 0-75  inch  long, 
with  reddish  crimson  anthers.  Cones  among  the  largest  in  the 
genus,  cylindric,  obtuse,  6 — 9  inches  long  and  3 — 5  inches  in 
diameter,  at  first  violet-purple  changing  to  dark  sepia-brown  at  maturity; 
scales  triangulaivcuueate  with  the  longer  e.tposed  margin  rounded  and 
incurved ;  bmcts  lanceolate  with  a  -small  mucro  at  the  apex  about 
three-fourths  as  long  as  the  scale.  .Seeds  angiUote  with  a  broad 
aub-obovate    wing. 

Abies  inaKiiitica,  Muri-ay  iu  ProteBl.  K.  Hoit.  Soc.  III.  318,  with  hfp.  (1863). 
EiiKelnianu  in  Gai-d.  Clu'on.  XII  (1879),  p.  685;  and  Brewer  and  Watsou'a  Bot. 
Califor.  II.  119.  Masteiii  in  Gaitl.  Cliroii.  XXIV.  (1885),  |>.  652.  iritll  [)«».  ;  and 
Journ.  R.  Hort.  Soc.  XIV.  193.  BEissiiei-,  NJdelliolzk.  48'2,  with  fig.  Sargeiit, 
Silvii  K  Amer.  XII.  137,  tL  618,  610. 

A.  uobiliB  var.  robiiBta,  Caniire,  Trait*  Couif.  ed.  II.  269  (1867). 

A.  uobilis  var.  inaKnitica,  Maatera  iu  Juum.  Linn.  Soc.  XXII.  189,  witli  figs.  (1386). 

Picea  uiagnilica,  Gordon,  Pinet.  til.  II.  21S  (1875). 

Piiins  amaljilis,  Parlatore,  D.  C.  Prodr.  XVI.   126  (iu  jiart). 

Pittudotsuga  magniBcB,  MirNab  in  ProceiHl.  K.  Irish  Acad.  II.  aer,  2,  700.  Gg.  30. 

Anier.  IM  Fir.     Genu.   Priichcige  Wcisstanue. 

var.— shastensis. 

A  smaller  tree  with  more  slender  fulii^c  and  usually  elliijsoid  (not 
cylindric)  shorter  cones  the  bracts  of  which,  0-5 — 1  inch  long,  protrude 
from  between  the  scales,  re  flexed  and  suddenly  contracted  to  an 
acuminate  [wint ;  "  the  largo  purple  cones  thus  decked  out  with 
tasselJed   fringes   are   most  beaiitiful   objects." 

A.   magnifica   var.   shaateusis,    Lemnion,  N.  W.   Anier.  Cone-ljearere,  92  (1895). 

Sargent,   Silva  N.    Anier.   XII.    138,   t.   620.      A.  shaaUnwB,  Leiiimon  in   Oaiileu 

aud  Forest,  X.  184.     A.  nobilia  robuBta,  Master*  in   Gard.  Chron.  XXIV,  (1885), 

p.  652,  tig.  147  (not  CaiTi^i-e). 

AMes    magnifica    inhabits    chiefly    the    mountains     of     Oregon     and 

California.      On   the   Cascade   mountains   it  is   common   between   5,000 

and    7,000    feet    elevation    and-  also    on    the     weslem    slopes   of   the 
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Sierra  Nevada  between  6,000  and  9,000  feet,  in  some  places  forming 
pure  forests  of  great  extent,  in  others  mixed  with  Tsuga  Mertensiaiia 
at  its  higher,  and  Pinus  ponderosa  and  Abies  concolor  at  its  lower 
limit.  It  also  forms  a  large  and  exclusive  forest  on  the  high  plateau 
of  lava  formerly  erupted  from  Mount  Shasta  in  north  California 
whence  it  spreads  southwards  along  the  western  slopes  of  the 
Sierra  Nevada  to  Kerr  County. 

On  the  southern  slopes  of  Shasta  the  trees  become  a  dark,  gloomy 
assemblage  of  massive  black  trunks,  covered  on  the  north  side  from 
the  base  to  the  lowest  branches  with  a  bright  yellow  Hchen ;  the  lower 
branches  are  drained  here  and  there  with  long,  sweeping  festoons  of  black 
filmy  lichen,  giving  a  funereal  aspect  to  the  whole  scene,  scarcely 
reheved  by  the  twitter  of  the  red  squirrel,  the  long  wailmg  note  of 
the  woodpecker  or  the  occasional  cry  of  the  bald  eagle.* 
The    forest    here    descril^ed    is    composed    of    the    variety   shastensis, 

distinguished   from   the   typical   Abies  magnifica  chiefly   by   its   shorter 

cones   with   exserted   bracts.     This  variety,  so  far  as  at  present  known, 

is   but  sparingly   represented   in   British   gardens. 

Abies   Tiiagnifica   was   introduced   into   Great   Britain   in  1851  by  the 

Scottish   Oregon  Association   through  their  collector  John  Jeffrey,  who, 

Mieving   it   to   be   the  A,   amabilis  of   Douglas,   sent  home   cones  and 

seeds  under  that  name,  and  the  seedlings  were  subsequently  distributed 

among    the    members    of    the    Association    as    A.    amahilis.      In   the 

following    year    William    Lobb    collected    cones    of    this    tree    for   the 

Veitchian  firm  at  Exeter;  he  also,  supposing  it   to   be   the  A.  ainabilis 

of   Douglas,   affixed   that   name   to   his   collection ;    the   seedling   plants 

not    conforming    to    the    true    aniabilis    of    which    there   was   at   that 

time    a    good    specimen    at    Bicton    with    which   comparison   could   be 

made,  and   more   closely   resembling  A.   iiobilis,  they   were    distributed 

as   A.  nobUis  robusta,   the   name   adopted   by    Carriere    in    the    second 

edition   of  his   "Trait(3   General  des   Coniferes,"   published   in   1867. 

Many  fine  specimens  of  Abies  magnifica  ai*e  dispersed  over  the  country 
especially  in  Scotland  in  the  groimds  of  former  memljers  of  the  Oregon 
Association.  Our  illustration  represents  a  beautiful  and  characteristic 
tree  at  Murthly  Castle  in  Perthshire  from  a  pliotognii)h  kindly  lent 
for  the  purpose  by  Lady  Stewart  of  GrantuUy.t  Ahiea  magnijica  is 
hardy  in  nearly  all  parts  of  Gi*eat  Britain,  l)eing  rarely  injured  by 
spring  frosts ;  its  rate  of  growth,  except  under  very  favourable  conditions 
of  soil  and  climate,  is  mther  slow,  the  leader  shoot  rarely  adding  more 
than  9 — 12  inches  to  its  height  annually;  it  is  one  of  the  best  of 
the  Abies  for  the  lawn,  not  requiring  much  room,  a  space  with  a 
radius   of   not   moi-e    than    10 — 12    feet   being   sufficient   for   it. 

•  *  Lemnion,  Coiie-ljearers  of  North-west  America,  p.  63. 
+  Amonff  other  fine  8|)ecinieiis  worthy  of  note  are  those  at  the  following  places.  In 
England— Orton  Hall.  Revesby  Abbey,  Cheswardine,  Hewell  Grange,  Bayfordbury,  Digswell 
Rectory,  Wamham  Court;  in  Scotland— Glamis  Castle,  Durris,  Oclitertyre,  Rossie  Priory, 
The  Cainiies,  Haddo  House,  Castle  Kennedy,  and  many  othei*s ;  in  Ireland — Shane's  Castle, 
Powerscourt,  Abbey  Leix,  Castlewellan,  etc. 
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As  a  sj^ecies,  the  nearest  affinity  of  Abies  nioffnifica  ia  A,  nobUU 
with  which  it  has  been  often  confused.  The  economic  properties  of 
A.  incufTiiJina  are  not  very  favourably  reported  on ;  the  wood  is  light 
and  ratlier  coarse-grained,  durable  in  contact  with  the  soil  but  liable 
to   warp;   it   is   largely  used  for   fuel  and  for  coarse  timber  constructions. 

Abies   Mariesii. 

A  medium-sized  tree  40 — 50  feet  high  but  at  its  southern  limit 
60 — 75  feet  high  with  close-set,  relatively  short  spreading  branches 
forming  a  compact  pyramid.  Branches  stoutish,  covered  with  brown 
bark  marked  with  circular  scars  of  fallen  leaves.  Branchlets  distichous 
and  opposite,  given  off  from  their  primaries  at  an  angle  of  about  45*, 
the  yoimg  shoots  with  a  dense  brown  pubescence.  Buds  small,  globose 
with  dark  brown  closely  appressed  pendse.  Leaves  0*25 — 0*75  inch 
long,  narrowly  linear,  obtuse  or  emarginate,  tapering  at  the  base  into 
a  very  short  petiole;  the  midrib  depressed  on  the  upper  and  prominent 
on  the  lower  side,  dark  green  above,  paler  wdth  two  whitish  stomatifen)u.s 
bands  below,  the  longer  leaves  on  the  lower  side  of  the  branchlets 
pseudo-distichous  in  three — four  ranks,  the  shorter  ones  on  the  upper 
side  pointing  forwards  and  upwards  and  loosely  imbricated.  SUiminate 
flowers  not  seen.  Cones  broadly  fusiform  or  sub-cylindric,  narrowed  at 
the  base  and  apex,  deep  violet-blue  changing  to  dark  brown  when 
mature  ;  scales  suborbicular,  somewhat  broader  than  long,  ^vith  a  cuneate 
base  and  an  entire  slightly  incurved  apical  margin ;  bracts  half  as 
long  as  the  scales,  obovate-oblong,  retuse,  with  a  small  central  mucro. 
Seed  wings   broadly   wedge  shai)ed,  entire. 

Abies  Mariesii,  Masters  m  Gai-d.  Cliron.  XII.  (1879),  p.  788,  with  fig.  ;  Joum: 
Linn.  Soc.  XVIII.  519,  ;  and  Joum.  R.  Hort.  Soc  XlVt  193.  Kent  m  Veitch's 
Manual,  ed.  I.  100.  Mayr,  Abiet.  des  Jap.  Reiches,  40,  Tafel  II.  fig  5. 
Beissner,  Nadelholzk.  455. 

This   very   distinct   Silver   Fir  was  discovered  by  Mr.  Charles  Maries 

on   Mount   Hakkoda  near    Aomori   in    the    extreme    north    of    Hondo 

in    1878 ;  he   also   met   with   it   in   Nikko   on   the    central    mountains, 

and    recently    it    has    been    found    in   two   or   three   localities   on    the 

mountains   of   southern   Yeso   by   Japanese   botanists.     On   Hakkoda   it 

is   common   at   4,000    to   5,000    feet    elevation    mixed    with    deciduous 

trees  ;    in    Nikko    it    ascends    considerably    higher    but    occurs     more 

sparingly.     Ahus  Mariesii  is  thence  an  alpine  tree  with  a  comparatively    . 

restricted    habitat,    occupying     a    geographical     position    between    that 

of   A,   Veitchii  and  A.   saclmlinensis  ;    its    nearest   affinity  is,   however, 

A.  hmnolepis.      Nothing   is   known  of  its  economic   properties. 

Seeds  were  sent  to  Messrs.  Veitch  by  Maries  in  1879  but  very  few 
plants  were  raised  from  them,  and  from  these  as  well  as  from  the 
younger  seedlings  raised  from  a  consignment  received  ten  years  later, 
no  definite  stiit«ment  respecting  the  suitableness  of  the  si.>ecies  for 
British  arboriculture  can  be  made  further  than  that  it  lias  proved  to 
be  quite  hardy  but  of  very  vslow  growth.  The  young  plants  in  tliis 
(country  have  a  Tsuga-like  a8i)ect  with  the  leaves  much  crowded  and 
shorter  than  those   of   any  other  Abies. 
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Abies  nobilis. 


A  stately  tree  attaining  a  hei^lit  tlmt  varies  in  individuals  according 
to  locality  and  environment  from  100  to  200  or  more  feet,  mth  a 
tnink   4 — 5    feet  in   diameter  near  the 
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stomatiferous  band  on  each  side  of  the  niidrib  below ;  those  on  the 
under  side  of  the  shoot  pseudo-distichous  by  a  twist  at  the  base  to 
bring  them  into  a  horizontal  position,  those  on  the  upper  side  curved 
upwards  and  inwards.  Staniinate  flowers  shortly  pedicelled  and  closelj'' 
packed  mostly  on  the  under  side  of  the  brancldets,  cylindric,  about 
an  inch  long  and  often  curved,  reddish  crimson,  surrounded  at  the  base 
by  triangular-ovate  involucral  bracts  in  three — four  series.  Cones  among 
the  lai^est  in  the  genus,  cylindric,  obtuse,  6 — 8  inches  long  and 
2 — 3  inches  in  diameter.*  Scales  triangular  with  an  acute  awl-shape<l 
claw,  about  1  inch  long  and  1-25  inch  broad,  the  exposed  apical 
margin  entire  and  incurved;  bracts  longer  than  the  scales,  cuneate- 
spatiiulate,  exserted  and  bent  downwartis,  with  ail  acuminate  flattened 
mucro  0*5  inch  long  at  the  apex.  Seed  wmgs  broadly  wedge-shaped, 
irregularly   truncate   at   the   apex. 

Abies  nobilis,  Lindley  in  Penny  Cyclop.  I.  30  (1833).  Forbes,  Pinet.  WoburD, 
115,  t.  40.  link  in  Linntea,  XV.  532.  Carri^re,  Ti-ait^  Conif.  ed.  II.  268. 
Engelmann  in  Gard.  Chron.  IX.  (1878),  p.  334  ;  XII.  (1879),  p.  684,  in  part  ; 
and  Brewer  and  Watson's  Hot.  Califor.  II.  119.  Masters  in  Joum.  Linn.  Soc. 
XXII.  188,  t.  4  (excl.  hab.  Mt.  Shasta  and  var.  magnitica) ;  Gard.  Chron.  XXIV. 
(1885),  p.  652,  with  fig.  ;  and  Journ.  R.  Hort.  Soc.  XIV.  198.  Beissner, 
Nadelholzk.  484,  with  figs.     Sargent,  Silva  N.  Amer.  XII.  133,  t  617. 

Picea  nobilis,  Loudon,  Arb.  et  Frut.  Brit.  IV.  2342,  with  figs.  Lawson,  Pinet. 
Brit.  II.  181,  tt    28,  29.  and  figs.     Gordon,  Pinet.   ed.    II.  207. 

Pseudotsuga  nobilis,  McNab  in  Proceed.  R.  Irish  Acad.  II.  ser.  2,  699,  fig.  29. 

Pinus  nobilis,  Douglas  in  Comp.  Bot.  Mag.  II.  147.  Endlicher,  Synops.  Conif. 
90.     Parlatore,  D.  C.  Prodr.  XVI.  419. 

Eng.  Noble  Fir.  Amer.  Red  Fir,  Larch  Fir  of  Oregon.  Germ.  Edle-Weiastanne. 
Ital.  Abetc  nobile. 

Abies    nobilis    forms    large    forests    along   the  slopes   of   the   Cascade 

mountains   of    Oregon   from   the   Upper   Rogue   river   to   the   Columbia 

with    a    vertical    range    of    between   2,500    and    5,000    feet   elevation ; 

it    also    occurs    along    the    coast    range    of    Oregon    in    much    fewer 

numbers   but   where  it   attains   its   greatest  individual   development;    it 

has    also    recently    been    found   on   Mount   Ranier   in   Washington   up 

to    5,000    feet    elevation    but    nowhere    wild    in    California.     It   was 

originally    discovered    by    David    Douglas    during  his   first   mission   lo 

north-west   America    near    the    Grand    Rapids   of    the    Columbia    river 

in    1825,    but    it    w^as    not    till    his    second    mission    and    during    his 

excui-sion   up  the   Columbia  in  1830  that   he   was  able  to  collect  seeds 

and  send   them   to   England. 

At  that  time  the  great  forests  which  covei-cd  the  Cascade  mountains 
had  probably  not  been  penetrated  by  the  white  man ;  half  a  centur}' 
later,  a  railway  traversed  the  country;  siiw-mills  have  been  established 
on  the  principal  streams,  and  the  once  great  forest  of  Abies  nobilis 
which  made  so  vivid  an  impression  on  David  Douglas  and  others  who 
subsequently  visited  it,  is  fast  disappearing  under  the  axe  of  the 
lumberer.  It  is  by  no  means  rash  to  surmise  what  its  fate  will  her 
within  the  next  half  century  unless  the  State  intervenes  to  arrest  its 
total   destruction. 

As    an    ornamental    tree    for    the    lawn,  park   and  landscape,   AUe^ 

nobilis  ranks   among  the   best  of  the  Silver  Firs;   its  outline  is  r^ular 

*  Usnally  vsmaller  in  the  forests  of  Oregon. 


Alrie«  nobilig   CO   feet   liigh. 
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without  being  too  formal ;  it  is  dense  with  branchlets  and  foliage 
without  being  sombre ;  its  dark  green  foliage  with  a  soft  glaucous 
hue,  often  heightened  to  silvery  whiteness  under  certain  conditions 
of  soil  and  environment,  is  most  distinct  whether  looked  at  alone 
or  in  contrast  to  that  of  other  trees;  its  large  handsome  cones  wliich 
are  produced  freely  even  on  comparatively  young  trees  are  a  striking 
ornament  of  this  species.  Numerous  fine  specimens  scattered  over 
well  nigh  the  whole  of  Great  Britain  and  Ireland,  attest  its 
adaptability  to  the  British  climate  ;  the  average  yearly  increase  in 
height  of  the  leader  shoot  varies  from  climatic  and  other  causes  froia 
15  to  25  inches  and  even  more  in  localities  particularly  favourable  for 
its  development.  As  the  lowermost  branches  of  .  the  largest  trees 
growing  in  this  country  rarely  exceed  25  feet  in  length,  a  space 
with  a  radius  a  little  more  than  this  should  be  allowed  for  it 
when  planted   for  ornamental   purposes.* 

One  of  the  most  remarkable  arboreal  effects  produced  by  Ahies  nobilia 
to  be  seen  in  this  country  is  an  avenue  formed  of  it  at  Madresfield 
Court,  the  seat  of  Earl  Beauchamp,  in  Worcestershire.  This  avenue 
was  planted  in  1868  and  the  height  of  tlie  tree«  composing  it  now  range 
from  50 — 60  feet;  the  soil  in  which  they  are  growing  is  a  strong 
loam  approaching  clay  in  consistency.  The  trees  are  arranged  in  two 
rows,  each  row  inchiding  twenty-five  trees  placod  45  feet  apart ;  the  interval 
between  tlie  row-s  is  also  45  feet,  a  distance  sufficient  to  allow  a  distinct 
view  of  the  whole  from  either  end.  The  rate  of  growth  of  the 
leaders  and  the  spread  of  branches  is  remarkably  uniform  throughont| 
the  foliage  of  the  youngest  growths  is  highly  glaucous,  contrasting 
strongly  and  effectively  with  the  dark  green  of  the  older  leaves.  Both 
staniinate  and  ovuliferous  flowers  are  produced  in  great  qiumtities  which 
lend  an  additional  feature  to  the  trees  during  the  early  summer.  Thia 
great  fertility  of  the  trees  is  doubtless  owdng,  at  least  in  pai*t^  to  the 
fact  that  they  are  all  grafted  on  A,  jj^rtincUaj  for  as  regards  age, 
they  may  still  be  considered   to   be   in   their  infancy   for  Abies  nobtlis^f 

The  wood  of  Abies  nobilis  is  light,  hard,  strong  and  rather  close  grained^ 
and  coloured  light  brown  streaked  with  red.  J  It  is  durable  when  well 
seasoned  and  suited  for  architraves,  panelling  and  framing,  also  for 
doors,   windows,  and  the  interior   finish   of  dwelling  houses  generally;- 

*  Among  the  finest  iDdvidual  trees  worthy  of  especial  mention,  all  of  them  over  70  feet  higjli^ 
are  the  following:-  In  Encland  at  Monk  Couiston,  Lancashipe;  Penrhyn  Castle,  Linton  Pacli* 
Tortworth  Court  and  Higlinam  Court,  Gloucestershire.  In  Scotland  at  Haddo  House,  OoS 
House,  Ross-shire ;  r)uT)p]in  Castle,  Kcir  House,  Murthly  Castle,  Ochtertyre  and  Seona 
Palace  in  Peithshire.     In  Ireland  at  Fota  Island,  BiiT  Castle,  Curiughmore. 

t  It  will  be  useful  to  place  on  recoi-d  the  following  additional  facts  respecting  this 
remarkable  avenue.  The  present  condition  of  the  trees,  as  the  illustration  shows,  is  lucwt 
satisfactory.  Mr.  Cnmip,  the  gardener  to  Earl  Beauchamp,  informed  the  author  tihat 
towards  the  end  of  the  "eighties"  a  veiy  troublesome  fungus  came  up  thickly  and 
}>ei-sistentlv  in  a  circle  around  each  tree ;  to  destroy  this,  a  gocsd  coating  of  lime  was  first 
applied,  followed  by  a  dressing  of  ground  bones  with  two  cart-loads  of  strong  loam  to  each 
tree  with  the  result  that  the  fungus  was  destroyed  and  the  trees  were  invigorated. 
Fiuther  care  is  taken  in  their  preservation  by  the  removal  of  many  of  the  cones  as  they 
a}>pear. 

X  Silva  of  North  America,  XII.  135. 


The   Abies  jwfrilis   Avenue   at  Madresfield  Court, 
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Abies   Nordmanniana. 

A  stately  tree  attaining  a  height  of  75 — 150  or  more  feet  with  a 
tapering  trunk  3 — 4  feet  in  diameter  n^ar  the  ground ;  the  bark  of 
tlie  oldest  trees  growing  in  Great  Britiiin  greyish  brown,  smooth  or 
marked  with  shallow  iissures.  Branches  spreading,  the  lowermost 
depressed,  those  above  horizontal  or  ascending.  Branchlets  distichous 
and  opposite  with  light  brown  striated  bark.  Buds  globose-conic,  alx)ut 
0*25  inch  long,  with  reddish  brown,  broadly  ovate,  perular  scales. 
Leaves  persistent  seven — ten  years,  narrowly  linear,  obtuse  or  emarginate, 
0  75 — 1  inch  long,  bright  grass-green  with  a  narrow  median  gi-oove 
above,  paler  with  two  whitish  stomatiferous  bands  below;  those  on  the 
luider  side  of  the  shoot  pseudo-distichous  in  two  — three  ranks ;  those 
on  the  upper  side  pointing  forwards  and  loosely  imbricated.  Staminate 
flowers  crowded  on  the  under  side  of  the  branchlets,  ovoid-cylindric, 
alx)ut  0*4  inch  long;  the  involucral  bracts  at  the  base  of  each,  «5ale- 
like  in  three  series  and  closely  imbricated.  Cones  ovoid-cylindric, 
sub-acute,  6  inches  long  and  1  '5  inch  in  diameter,  dark  bro^vn ;  scales 
sub-reniform  with  a  short  cuneate  claw,  and  with  the  outer  edge  entire  or 
minutely  denticulate;  bracts  oblong  spathulate,  cuspidate,  longer  than  the 
scale   and   exserted,   reflexed   at   the   apex,    the   exposed   margin   notched. 

Abies  Nordmanniana,  Spach,  Hist.  Veg.  Phan.  XI.  418  (1842).  Carriere,  Traits 
Conif.  ed.  I.  203  (1855)  ;  and  ed.  II.  276  (1867).  Kegel,  Gartenfl.  XXII.  259, 
with  fig.  McNab  in  Proceed.  R.  Irish  Acad.  II.  ser.  2,  694,  fig.  22.  Boissier, 
Fl.  orient.  V.  703.  Hooker  fil.  Bot.  Mag.  t.  6992.  Masters  in  Gard.  Chron. 
XXV.  (1886),  p.  142,  with  fig.  ;  and  Jouru.  R.  Hort.  Soc.  XIV.  194. 
Beissner,  Nadelholzk.  434,  with  fig. 

A.  Eichleri,  Lauch  in  Gartenzeit.  1882,  p.  63.  Henisley  in  GanL  Chroiu 
XVII.  (1882),  p.  146. 

Picea  Nordmanniana,  Loudon,  Encycl.  of  Trees,  1042,  with  fig.  (1842). 
Gordon,  Pinet.  ed    II.  208. 

Pinus  Nordmanniana,  Steven,  Bull.  Soc.  Nat.  Mosc.  (1838),  j).  45,  fig.  2. 
Endlicher,  Svnops.  Conif.  93. 

P.  Abies.  Kllaa,  Fl.  Ross.  6,  t.  1.  fig.  g.  (not  Duroi),  1784.  Parlatore,  D.  C. 
Prodr    XVI.  412,  in  part. 

Eng.  Nordmanu's  Fir.     Germ.  Nordmann's  Tanne.     Ital.  Abete  di  Nordmann. 

Abies  Nordmannuuia  was  first  recognised  as  a  distinct  species  by 
the  Finnish  botanist  Alexander  Nordmann  who  met  with  it  in  1837 
near  one  of  the  sources  of  the  Kur  river  on  the  Adschur  or  Atskur 
range  of  mountains  in  the  Caucasian  province  of  Imeritia  where  it 
is  very  abundant.  There  is,  however,  sufficient  evidence  to  show  that 
Xordmann  was  not  the .  original  discoverer  of  it,  since  the  region 
over  which  it  is  spread  had  been  previously  partially  explored  by 
Pallas  in  the  latter  part  of  the  eighteenth  century  and  more  fiiUy 
by  Bieberstein  in  the  early  part  of  the  nineteenth  century,  both  of 
whom  record  a  Silver  Fir*  but  refer  it  to  the  common  European 
species  which  is  nowhere  found  in  the  Trans-Caucasian  provinces. 
Since  Nordmann's  journey,  the  region  has  been  frequently  visited 
both  by  Russian  and  German  botanists,  and  the  geographical  range 
of  Abies  Nordmanniana  can  be  defined  with   approximate  accuracy: — 

*  Pallas,  Flora  Rossica,  p.  6,  t.  1,  fig.  G.  (1784).      Bieberstein,  Flora  Taurico-Caucasica, 
Vol.  II.  p.  409  (1808). 


Aineg   Nordinanniana   at  Castlewellan,    Co.    Down, 
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It  ha8  not  ])e('u  met  with  east  of  the  meridian  of  Tiflis,  its  further 
spread  in  that  direction  being  prevented  by  the  arid  climate  of  the 
8tepj)es  of  eastern  Georgia  and  the  plain  of  Shin'an;  it  does  not 
occur  north  of  the  lofty  chain  of  Caucasus  proi>er,  nor  is  it  kno\*-n 
to  occur  south  of  the  boundary  line  separating  the  Russian  from  the 
Persian  provinces.  In  the  central  Caucasus  it  covers  the  gi-eater  i>arfc 
of  the  mountain  valleys  from  3,500 — 6,000  feet  elevation,  almost 
constantly  associated  with  Picea  orientctlis.  It  also  occurs  under  similar 
conditions  in  Pontish  Armenia  and  Lazistan  and  more  sparingly  on  the 
mountams  around  Trebizond,  its  western  hmit.  The  statement  by 
Gordon  and  others  and  inadvertently  repeated  in  the  former  edition  of 
this  Manual  that  Abies  N&i'dinanniana  is  common  on  the  Crimean 
mountains   is   without  foundation. 

In  the  wild  state  Abies  Ni/i'dmanniana  does  not  possess  the  elegant 
and  compact  outline  for  which  it  is  so  much  valued  as  an  ornamental 
tree  in  European  gardens.  In  the  damp  coast  region  of  Pontus  it  i» 
.  more  or  less  rigidly  pjTamidal  or  even  Cypress-like,  but  never  shows 
that  luxuriant  dark  green  as  is  seen  in  young  plants  under  cultivation. 
In  the  central  Caucasus  it  gives  the  same  general  impression  as  the 
common  Silver  Fir,  the  difference  consisting  only  in  the  more  slender 
outline  and  in  the  presence  of  an  abundance  of  gigantic  specimens.* 
The  timber  is  said  to  be  superior  to  that  of  the  common  Silver  Fir; 
it  is  used  for  building  purposes  generally  throughout  the  Russian 
Trans-Caucasian   provinces. 

Ahies  Nordmanniaim  was  introduced  into  European  gardens  about 
the  year  1848  or  a  little  earlier,  and  is  now  well  known  as  one  of 
the  handsomest  of  Conifers  for  ornamental  planting.  Its  merits  as  a 
landscape  tree  and  the  conditions  under  which  it  thrives  in  this 
country  are  tersely  summarised  by  a  correspondent  of  the  "Gardeners' 
Chronicle"   in   the   followino;   paragraph:— 

As  an  ornamental  tree  for  landscai)e  gardening,  few  can  compare 
with  it  for  l)eauty  of  outline,  symmetry,  and  the  rich  contrast  produced 
in  summer  by  the  dark  glossy  green  of  the  old  and  tlie  light  lively 
tints  of  the  young  foliage  ;  and  whether  planted  on  the  lawn  or  mixed 
with  other  trees,  it  never  fails  to  attract  attention  and  to  produce  tlie 
most  pleasing  effect.  This  tree  is  also  cajmble  of  accommodating  itself 
to  a  great  variety  of  soils  and  situations,  though,  like  other  species  of 
Abies,  it  prefers  a  strong  deep  loam  rich  in  organic  matter,  not  apt 
to  dry  up  in  sunmier  nor  retain  too  much  moisture  in  winter.  If 
thrives  remarkably  well  in  peat  bogs  and  in  hollow  places  where  the 
common  Silver  Fir  suffers  from  late  spring  frosts ;  in  such  situations 
it  stands  unscathed.  Cold  stiff  clays,  poor  in  inorganic  accumidations 
are   inimical   to   its  gi'owth.t 

One  great  advantage  from  a  cultural  standpoint,  possessed  by  Ahieff 
Nordmanniajia  is,  that  it  does  not  commence  its  annual  growtli  tUl 
summer  has  fairly  set  in,  when  it  pushes  rapidly  for  about  eight  weeks, 
completing  its  growth  in  time  for  the  young  shoots  to  l)ecome 
sufficiently  mature  before  thcj  approach  of  winter  to  enable  them  to 
endure   without   injury    the    severest   frosts   known  in   this    country-.      To 

*  Dr.  G.  Dieck  in  Gartenflora,  1891,  p.  233. 

+  Emergo  in  the  Gai-denei-a'  Chronicle,  Vol.  XVIII.  (1882),  p.  492. 
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secure  goocl   specimens   a  space   with   a  radius   of   not   less   than  25  feet 
sliould   be    provided   for   them. 

Under  cultivation  Abies  Nordinanniana   spoilis   into    many    varieties 

in    the    seed     bed,    the     deviations     from     the     common     type    being 

observable  chiefly  in   the  habit  or  foliage  of  the  plant.     In  continental 

nurseries    some    of    these    seminal    forms    have   been   distinguished   by 

name   as   awrea,   hrevifolia,  glaitca,  pendida,   refracta,   rohuda,  etc. 

Abies   numidica. 

A  slender  tree  of  moderate  dimensions,  the  trunk  rarely  exceeding 
50 — 60  feet  in  height  and  10 — 18  inches  in  diameter  near  the  base 
and  with  a  dense  pyramidal  crown.  Bark  of  trunk  ash  or  greyish  bro>vn, 
sUghtly  rugose.  Branches  in  pseudo-whorls,  spreading  or  ascending. 
Branclilets  distichous  and  opposite,  covered  with  light  reddish  brown 
bark ;  on  the  younger  shoots  marked  with  shallow  oblique  ridges.  Buds 
globose-conic,  aub-acute,  about  0*5  inch  long,  light  chestnut-brown  with 
ovate,  obtuse,  closely  imbricated  and  minutely  fringed  perulai*  scales. 
Leaves  spirally  crowded,  persistent  seven — nine  years,  linear,  obtuse  or 
emarginate,  slightly  narrowed  at  the  base,  bright  gi-ass-green  with  a 
narrow  median  groove  above,  with  thickened  midrib  and  margins  and 
two  white  stomatiferous  bands  beneath,  0*5 — I  inch  long,  the  longer 
ones  on  the  under  side  pseudo-distichous  in  two — three  ranks,  the 
shorter  ones  on  the  upper  side  erect  or  sub-erect.  Cones  solitary  or 
in  clusters  of  three — five,  sub-cylindric,  slightly  tapering  at  the  base  and 
apex,  5 — 6  inches  long  and  2  inches  in  diameter.  Scales  reniform, 
contracted  to  a  short  claw,  closely  imbricated,  the  outer  exposed  margin 
entire  and  incurved ;  bracts  shorter  than  the  scale,  narrowly  spathulate, 
mucronate.      Seed  wings   oblong,    tnmcate,  nearly   as    long  as   the   scale. 

Abies  numidica,  De  Lannoy  ex  Carrifere,  Rev.  Hort.  1866,  pp.  106,  203  ; 
Traite  Conif.  ed.  II.  306 ;  and  Van  Houtte's  Flore  des  Serres,  XVII.  9,  t.  1717. 
Masters  in  Gard.  Chron.  III.  ser.  3  (1888),  p.  140  (in  part  and  excl.  figs.);  and 
Journ.  R.  Hort.  Soc.  XIV.  194.     Beissner,  Nadelholzk.  447. 

A.  Pinsapo  var.  baborensis,  Cossou  in  Bull.  Soc.  Bot.  de  France,  VIII.  607 
{nomtn  nudum  1861).     Willkomm,  Forstl.  Fl.  ed.  II.  111. 

A.  baborensis,  McNab  in  Proceed.  R.  Irish  Acad.  II.  ser.  2,  697,  tig.  27  (1877). 

Picea  numidica,  Gordon,   Pinet.  ed.   II.  220. 

Pinus  Pinsapo,  Parlatore,  D.  C.   Prodr.  XVI.  423  (not  Boissier). 

Eng.  Algerian  Fir.  Fr.  Sapin  d'Alg&rie.  Germ.  Numidische,  Weisstanne.  Ital. 
Abete  d'Algeria. 

The  Algerian  Fir,  so  far  as  at  present  known,  has  a  very 
restricted  habitat  on  a  part  of  the  Atlas  mountains  lying  within 
the  province  of  Kabylia  (the  ancient  Numidia),  known  as  Babor  and 
Thababor,  at  an  altitude  of  4,000  to  6,000  feet ;  it  occurs  chiefly 
on  the  northern  and  eastern  slopes  of  these  mountains  associated  with 
Cedrics  atlantica  and  Taocus  ba^^ccUa,  growing  on  limestone  rocks  with 
a  scanty  covering  of  soil,  but  nowhere  abundant.  At  this  altitude, 
snow  falls  in  enormous  quantities  from  December  to  April,  and  which 
in  the  more  exposed  ravines  is  scarcely  ever  absent.  The  following 
account  of  its  discovery  and  introduction  into  European  gardens  is 
derived  from   Carriere*s  "Traitd  Gdndral  des   Coniferes,"  loc.   cit,  supra, 

MM 
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Abies  7iu77iidi(ux  was  disco ver«*il  by  Captain  Giiibert  in  1861.  Shortly 
afterwards  MM.  Letourneux  and  Perrandifere  gathered  branches  of  it 
which  they  brought  to  M.  Cosson,  a  well-known  botanist  of  that  time, 
who  took  the  tree  to  be  a  variety  of  the  Spanish  Fir,  A.  Pinsapo. 
It  was  M.  de  Lannoy,  Superintendent  of  roads  and  bridges  for  •  the 
province,  who  first  recognised  it  as  a  species  distinct  from  A,  Pinsapo^ 
and  who  gave  it  the  name  of  A.  numidica.  The  first  seeds  were  sent 
to  France  about  the  year  1862  by  M.  Davout,  Conservator-Greneral 
of  the   Algerine   forests,  and   a   little   later,  in    1864,  by  M.  de   Lannoy. 

From  France  tlie  species  has  found  its  way  into  Great  Britain  but 
in  numbers  so  restricted  that  up  to  the  present  time  it  has  been  too 
sparsely  distributed  to  admit  of  any  general  statement  being  made 
respecting  its  usefulness  as  an  ornamental  tree,  the  only  purpose  for 
which  it  should  be  planted.  Its  hardiness  equals  that  of  Cedrus  atlaniir'a, 
and  the  specimens  upwanls  of  20  feet  high,  growing  at  Pampesfoiti 
near  Cambridge,  at  Bicton  in  Devonshire,  at  Streatham  Hall,  Exeter, 
and  in  the  Royal  Botanic  Garden  at  Glasnevin,  Dublin,  give  a  favourable 
impression   of   its   beauty   and   distinctness. 

Abies  pectinata. 

A  lofty  tree  varying  in  height  from  100  to  180  feet  with  a  straight, 
erect,  slightly  tapering  trunk  6 — 8  feet  in  diameter  near  the  Imse, 
regularly  fiu'nished  with  tiers  of  branches  from  the  ground  upwards 
during  the  first  thirty  to  forty  years,  in  favourable  localities  much 
longer,  and  covered  with  smooth  greyish  brown  bark.  In  old  age 
the  bark  rugged  and  more  or  less  fissured  longitudinally,  the  trunk 
free  of  branches  for  a  great  part  of  the  height,  and  the  persistent 
branches  forming  the  crown,  of  unequal  length  and  spreading  horizontally. 
Ramification  distichous  and  opposite  ;  bark  of  branclilets  pale  brown 
with  longitudinal  striations.  Buds  cylindric-conic,  chestnut-brown. 
Leaves  persistent  five — seven  or  more  years,  linear,  obtuse  or  emarginate, 
0*5 — 1*25  inch  long,  pseudo-distichous  in  two — three  ranks  ;  on  fertile 
branchlets  all  more  or  less  upturned  ;  grooved  along  the  midrib  and 
dark  lustrous  green  above,  with  two  silvery  grey  stomatiferous  bands 
below.  Staminate  flowers  crowded  among  the  leaves,  cylindric, 
0*75  inch  long,  greenish  yellow,  surrounded  at  the  base  by  imbricated 
invohicral  bracts  in  two  —  three  series.  Cones  cylindric,  obtuse, 
6 — 8  inches  long  and  1*5 — 2  inches  in  diameter.  Scales  nearly  as 
long  as  broad,  with  a  rounded  exposed  margin  and  cuneate  liise  ; 
bracts  linear-spathulate,  prolonged  beyond  the  scale  into  a  sharp 
reflexed  mucro.  Seeds  angular  with  a  rhombic  wing  twice  as  long  as 
the   seed. 

Abies  pectinata,  De  Candolle,  Flore  Franc.  III.  276  (1805).  Richard,  Mem.  sir 
les  Conif  73  (1826).  Forbes,  Piuet.  AVobum,  105.  Link  in  Linnsea,  XV.  526. 
Carriere,  Traits  Conif.  ed.  II.  276.  Hoopes,  Evergreens,  205.  McNab  in  Proceed. 
R.  Irish  Acad.  II.  ser.  2,  693,  figs.  20—21.  Boissier,  Fl.  orient.  V.  701.  Beissner, 
Nadelholzk.  428,  with  figs.     Masters  in   Joiuti.  R.  Hort.  Soc.  XIV.   194. 

Picea  pectinata,  Loudon,  Arb.  et  Frut.  Brit  IV.  2329,  with  fira.  Gordon,  Pinet, 
ed.  II.  209. 

Finns  Abies,  Duroi,  Obsei-v.  Bot.  39  (1771)  (not  Linnaeus).  EndUcher,  Synops. 
Conif.  95.  Parlatore,  D.  C.  Prodr.  XVI.  420. 

P.  Picea,  Linnteus,  Sp.  Plant.  II.  1001(1753).    Lambert,  Genus  Pinus,  1. 1  30  (1803). 

Eng.  Common  Silver  Fir.  Fr.  Sapin  des  Vosges,  Sapin  de  Lorraine.  Germ. 
Weisstanne,  Silbei-tanne.     Ital.  A  bete  argentato,  Abete  bianco. 
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irar.— Equi  Trojani. 

Leaves  acute  and  spine-tipped  as  in  Abies  cephalonica.     Cones  sliorter  and 
broader,  with  the  bracts  more  prominently  exserted  than  in  A.  pedhiata, 

A.  pectinata  var.    Eqiii  Trojani,   Boissier,  Fl.   orient.  V.  701.     Beissner,  Nadel- 
holzk.  431. 

The    common   Silver   Fir    has    an    extensive    geographical    range    in 

central  and   southern    Europe,   but   at  the  present  time  its   indigenous 

growth   is   confined  chiefly  to   the  mountain  districts.     Its   distribution 

in   Central    Europe    may   be    said    in   general   terms    to    extend    from 

the    Pyrenees    to    the    Carpathian    mountains,   and    from    the    Vosges 

^nd    Hartz    mountains    to    the    Alps.       In   the   Mediterranean   region 

•east     of     the    Pyrenees,    it    occurs    on    the     mountains    of     Corsica  ; 

it    follows    the    trend   of    the    Apennines    through   Italy ;    it   appears 

•again   on   the  mountains   of    Thrace   and    Macedonia   and    beyond    the 

European   limits,   on   Perindagh    and    Olympus   in   Bithynia.      On   the 

Carpathian    mountains    it    ascends     to    3,000   feet   above  sea-level,   on 

the   Vosges   to   4,000   feet,   on   the   Jura   to   nearly  6,000   feet,   on  the 

Alps   of   Lombardy  to   6,000   feet,  and  on  the   Pyrenees  to  6,500  feet. 

The    largest   pure   forests   of   A,  pectinata   still   remaining    are   on   the 

French   slopes    of    the    Pyrenees,   on    the    Vosges   and   on   the  .Jura  ; 

in   other  parts   of   its   range   it  is   more  scattered   and   associated  with 

■other    trees.       It    attains    its    greatest    development     in     the    humid 

mountain   tracts    of   central   Europe  ;    individual   trees  nearly  200  feet 

high   have   been   observed   in  south   Germany.* 

The  common  Silver  Fir  was  one  of  the  first  exotic  coniferous  trees 
introduced  into  Great  Britain,  but  the  precise  date  of  introdiiction  is 
imknown.  Loudon,  quoting  Evelyn,  states  that  a  Silver  Fir  two  yeai-s 
old  was  planted  at  Harefield  Park  in  Middlesex  in  1603,  and  this 
was  the  first  planted  in  England.  In  this  country  its  growth  during 
the  first  few  years  from  the  seed  is  very  slow,  only  attaining  the 
height  of  a  few  inches,  but  after  it  has  become  established  its 
progress  is  more  rapid.  About  the  twentieth  year  and  dining  its  full 
vigour  for  some  years  afterwards,  the  leader  shoot  will  increase  from 
two  to  three  feet  annually.  Unless  planted  in  a  sheltered  situation  the 
Silver  Fir  is  liable  to  injury  by  spring  frosts  in  its  first  stages  of 
growth,  as  the  yoimg  shoots  throw  off  their  perular  covering  early 
in  the  se^ison ;  but  when  older,  the  spring  frosts  are  less  injurious, 
and  under  oixlinary  circumstances  the  Silver  Fir  has  attained  dimensions 
scarcely  yet .  surpassed  by  any  other  introduced  coniferous  tree. 
Willkomm  states  that  it  completes  its  upward  growth  between  one 
hundred  and  eighty  cind  two  hun(h'ed  years  when  the  top  becomes 
flattened  but  the  tree  lives  on  for  several  hundred  years  more,  lumbers 
of  fine  specimens  of  great  size  dispersed  over  Great  Britain  and  Ireland 
bear  witness   to   its   suitableness   as   a   park   and   landscajxi   tree    as   well 

*  The  geographical  distribution  of  the  common  Silver  Fir  has  been  carefully  investigated  by 
Willkomm,  and  the  limits  of  its  indigenous  growth  traced  out  in  his  "Forstliche  Flora  von 
Deiitschland  und  Oesterreich,"  from  which  the  particulars  given  above  are  chiefly  derived. 
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cis  for  the  many  i)iirp(:>se8  in  rural  economy  for  which  it  is  planted.*" 
Among  the  most  noteworthy  of  these  is  one  at  Lynedoch  near  Perth 
over  104  feet  high,  14  feet  in  girth  at  five  feet  from  the  ground,  and 
estimated  to  contain  417  cubic  feet  of  timber.!  In  the  gi'ounds  at 
Dunkeld  House  in  the  same  county,  is  one  of  the  finest  groui>s  of 
Silver  Firs  in  Great  Britain ;  this  group  consists  of  fifteen  trees 
ranging  from  95  to  110  feet  in  height,  and  from  10  to  14  feet  in  girth 
at  five  feet  from  the  ground.  J  At  Carton  in  Kildare,  the  seat  of  the^ 
Duke  of  Leinster,  are  several  lofty  specimens  which  fonn  a  conspicuous 
feature  of  the  place,  the  largest  of  which  is  112  feet  high  and 
15  feet  in  girth  at  five  feet  from  the  ground ;  and  at  Curraghmon*, 
near  Waterford,  the  seat  of  the  Marquis  of  Waterford,  are  sever.il 
su^jerb   specimens   over    100   feet   high. 

The  timber  of  the  common  Silver  Fir  is  inferior  to  that  of  the: 
Spruce  Fir ;  the  wood  is  strong  and  elastic  but  the  grain  is 
irregular ;  it  is  soft  and  porous  and  soon  decays  on  exposure ;  it  is, 
however,  recommended  for  roofing,  partitions  in  the  interior  of  houses, 
posts  for  fencing ;  also  for  trouglis,  cisterns,  and  for  any  purpose 
connected  with  sluices  and  embankments,  as  it  does  not  warp  or 
twist.  In  the  mountain  regions  of  Europe  where  the  Silver  Fir  is^ 
abundant,  its  timber  is  used  for  carpentry  of  every  description,  and 
it  is  also  burnt  into  charcoal.  In  the  forests  of  the  Vosges,  the 
resinous  secretions  are  collected  in  great  quantity,  from  which  is 
prepared   the   Stmsburg   turpentine   of  commerce. 

Manv  varieties  of  the  Silver  Fir  have  from  time  to  time  l)een 
])rought  under  the  notice  of  horticidturists,  showing  a  greater  or  less 
deviation  in  habit  from  the  conmion  type.  They  are  mostly  of  French 
and  German  origin,  and  have  received  the  following  names  among  othei-s : — 
brevifolia,  colu)nnuris,  pendula,  pi/rainklalis,  strict a^  toiiuosa,  tenuifolia^ 
vanetjata  —  names  sufficiently  indicative  of  the  most  obviouji 
characteristic  of  the  varieties  to  which  they  have  l>een  applieil. 
Probably  not  one  of  them  is  to  be  found  in  British  gardens  except 
l^rhai>s  2)endula  which  occurs  wild  on  the  Yosges  and  in  east 
Friesland.  Of  far  greater  interest  than  any  of  them  is  that  desi^ribed 
by  Boissier  under  the  name  of  Equi  Trojani  which  was  discovere*!  by 
the  Greek  ])otanist  Sintenis  on  the  summit  of  Kas  Dagh  (Mount  Ida) 
in  north-west  Anatolia,  not  far  from  the  site  of  the  ancient  Troy.  S 
In  its  spine-tipped  leaves  it  approaches  Abies  cephalo7iica  and  in  its 
broader  cones  A.  Nordmanniana ;  it  is  thence  an  intermediate  form 
connecting  these  two  Abies  with  each  other  and  with  the  more  widely 
distributed  A.  pectiiiata,  a  significant  fact  showing  how  nugatory  tlie 
technical   circumscriptions   of   species   often   prove. 

*  It  should  lie  bonie  in  mind  that  when  the  Silver  Fir  is  felled,  the  stuini>,  if  left  in 
the  ground,  retains  its  vitality  and  even  inci*eases  in  size  for  many  years  afterwards ;  it  is 
thence  advisable  to  remove  it  if  the  ground  on  which  the  tree  stood,  is  requii-ed  for  other- 
purposes. 

t  Dimensions  communicated  by  Mr.  Pitcaithley,  Forester  to  the  Earl  of  Mansfield. 
X  Conmiunicatcd  by  Mr.  David  Keir,  Forester  to  the  Duke  of  Atholl. 

§   "Instar  mentis  equum,  divina  Palladis  ai'te 
iEdificant,  sectaque  iutexunt  abiete  costas." — jEneid,  II.  15. 
(Assisted  by  the  divine  skill  of  Pallas,  they  build  a  horse  to  the  size  of  a 
mountain  and  interweave  its  ribs  with  planks  of  fir.) 


ABIES     PINDROW.  533 

Abies   Pindrow. 

A  lofty  tree  80 — 100  feet  high  with  a  trunk  4 — 5*5  feet  in 
iliameter  near  the  ground.  In  Great  Britain  an  elegant  tree  of 
moderate  growth,  tlie  trunk  covered  with  ash-brown  bark,  smooth  or 
i^lightly  rugose.  Branches  more  or  less  deflexed,  with  distichous 
ramification.  Branchlets  opposite  with  whitish  brown  bark,  obscurely 
fluted  by  cortical  outgrowths  decurrent  from  the  pidvini  of  the  leaves. 
Huds  conic-cylindric,  0'2.5 — 0*4  inch  long,  with  ovate,  reddish  brown, 
<'losely  imbricated  perular  scales.  Leaves  persistent  five — seven  or  more 
years,  narrowly  linear,  acute  or  bidentate  at  tlie  apex,  1*25 — 3*5  inches 
long,  dark  lustrous  green  witli  a  shallow  median  groove  above  ;  much 
paler  with  a  shallow  keel  at  the  midrib,  and  with  but  faint  traces  of 
a  stomatiferous  band  on  each  side  of  it  ;  the  longer  ones  on  the 
under  side  pseudo-distichous  in  three — four  ranks  and  inclined  forwards 
at  an  angle  of  about  45"  to  the  shoot  ;  tlie  shorter  ones  on  tlie 
upper  side  all  pointing  forwanls  and  loosely  imbricated.  Staminate 
flowers  crowded  on  the  under  side  of  the  branchlets,  fusiform-cylindric, 
0*75  inch  long.  Cones  cylindric,  obtuse,  4 — 5  inches  long  and  2  inches 
in  diameter,  violet-i)urple  changing  to  dark  brown  when  mature.  Scales 
8ub-rhomboidal  with  a  small  wedge-shaped  claw,  the  exposed  margin 
entire  and  slightly  incurved;   bracts  about  one-third  as  long  as   the  scale. 

Abies  Pindrow,  Spach.  Hist.  Veg.  PhaD.  XI.  423  (1842).  Canifere,  Traite  Coiiif. 
ed.  II.  299.  McNab  in  Proceed.  R.  Iiisli  Acad.  II.  ser.  2,  690,  lig.  17.  Kent  in 
V^eitch's  Manual,  ed.  I.  110. 

A.  WebbJana  var.  Pindrow,  Brandis,  Forest  Flora  N.W.  India,  528.  Hooker  fil, 
Fl.  Brit.  Ind.  V.  625.  Beissner,  Nadelholzk.  481.  Mastera  in  Joum.  R.  Hort. 
Soc.  XIV.  196. 

Picea  Pindrow,  Loudon,  Arb.  et  Fmt.  Brit.  IV.  2346,  with  figs.  Madden  in 
Joimi.  Hort.  Soc.  Lond.  V.   246.     Goi-don,  Pinet.   ed.   II.  222. 

Pinus  Pindrow,  Royle,  Illus.  Him.  Plants,  354,  t.  86.  Lambert,  Genus  Pinus,  ed. 
III.  p.  77,  t.  44.     Endlicher,  Synops.  Conif.  106.     Pariatore,  D.  C.  Prodr.  XVI.  425. 

Abies  Pindrovj  forms  dark  gloomy  forests  on  the  great  spurs  of 
the  Kumaon  Himalaya  from  7,000  to  9,000  feet  elevation,  spreading 
westwards  into  Kashmir  ;  it  was  introduced  into  Great  Britain  in 
1837  by  Dr.  Eoyle.  On  the  Kumaon  Himalaya  the  annual  rainfall 
exceeds  100  inches,  and  the  mean  temperature  at  the  elevation  of 
the  Pindrow  forests  about  10°— 12^  C.  (50°— 55^^  F.)  ;  where  these 
climatic  conditions  are  most  nearly  approached  in  Great  Britain 
Abies  Pindrovj  thrives  when  protected  from  piercing  winds  ;  thus, 
in  the  south-west  of  England,  in  parts  of  Wales  and  Scotland 
and    in    Ireland  are  to    be   seen    healthy    trees    of    great    beauty  ;  * 

*  In  the  grounds  of  Mr.  Victor  Marshall  at  Monk  Coniston  are  two  remarkable  specimens 
of  AhUa  Pitulrow  over  60  feet  high.  At  Conan  House,  Ross-shire,  is  a  ]>eautiful  8j)ecimen 
over  50  feet  high,  on  a  bank  raised  about  86  feet  above  the  swampy  ground  near  it  and 
surrounded  by  other  trees  taller  than  itself  by  which  it  is  protected  from  cold  winds.  At 
Kilbume  Castle  in  Ayrshire  is  a  vigorous  si)ecimen  over  60  feet  high,  of  which  the  leader 
shoot  has  increased  in  height  about  15  inches  annually.  Other  tine  trees  are  to  be  seen 
at  Cultoquhey  in  Perthshire ;  at  Castle  Kennedy  in  Wigtownshire ;  in  Ireland  at  Powerscourt, 
Charleville  (probably  the  largest  in  the  British  Islands)  and  Kilmacurragh  in  Co.  Wicklow  ; 
at  Cahermoyle,  Co.  Limerick  ;  and  in  the  Royal  Botanic  Gardens  at  Glasnevin,  Dublin. 
Also  at  Menabilly,  Cornwall ;  Tortworth  Court,  Gloucestershire  ;  and  Penrhyn  Castle  in 
Wales.  Most  of  the  trees  in  this  enumeration  liave  been  seen  by  the  author,  and  there 
are  doubtless  others  which  it  would  be  useful  to  ])lace  on  record. 


534  ABIES     PINSAPO. 

in     the     relatively     dry    climate    of     England     with     the     exceptions 

noted,     and     in     the     eastern     counties     of      Scotland     it     does     not 

grow   satisfactorily. 

The  claim  of  Ahies  Pindrow  to  specific  i-ank  has  occasionally  been 
doubted ;  Sir  Dietrich  Brandis,  the  author  of  the  "  Forest  Flora  of 
North-west  India,"  has  declared  agfunst  it,  and  followijig  him  Sir  J.  D. 
Hooker  reduced  it  to  a  variety  of  A.  Webhiana  in  the  "Flora  of 
British  India."  As  seen  in  Great  Britain,  scarcely  any  two  species  of 
Abies  are  to  be  found  more  easily  distinguishable  the  one  from  the 
other  than  A.  Pindrow  and  A.  Webbiana  even  on  suixjrficial  inspection. 
In  A.  Pindrow  the  branches  are  much  shorter  in  proportion  to  height 
of  trunk  than  in  A.  Webbianay  and  are  bent  downwards,  not  spreading 
or  ascending ;  the  branchlets  are  slender,  lax  and  sub-pendulous,  not 
stout  and  rigid;  the  leaves  are  longer  and  iiarrowcr,  not  glaucous  on 
the  under  side,  and  of  a  different  shade  of  green  ;  the  cones  are 
much  smaller,  and  when  young  i)aler  in  colour  than  thost^  of 
A.    Webbiana. 

Abies    Pinsapo. 

A  much- branched  tree  60 — 80  feet  high  with  a  gradually  tapering 
tnmk  2 — 3  feet  in  diameter  near  the  base,  covered  Avith  greyish 
brown  bark  that  is  smooth  in  some  of  the  lai*gest  trees  growing  in 
Great  Britain,  rugged  and  much  fissured  in  othei-s.  Bmnches  in  rather 
close-set  pseu do- whorls,  short  in  proportion  to  height  of  trunk,  the 
lowermost  depressed,  those  above  spreading  horizontally  or  ascending. 
Branchlets  distichous  or  in  whorls  of  three — four;  bark  light  reddish 
brown.  Buds  broadly  conic,  obtuse,  0*35 — 0*45  inch  long,  light  fiUvous 
brown,  usually  covered  with  a  film  of  tmnslucent  resin,  the  apical 
bud  with  a  circlet  of  three — four  smaller  ones.  Leaves  persistent 
seven — nine  years,  spirally  crowded,  erect,  0*25 — 0.75  inch  long;  on 
the  sterile  branches  sulMicicular,  obscurely  four-angled  and  compressetl, 
mucronate  and  sometimcv**  falcately  curved  ;  on  the  fertile  branches 
linear,  flattened-  and  obtuse,  dull  gi-een  with  two  pale  stomatiferous 
lines  on  the  under  side.  Staminate  flowers  numerous,  chiefly  on  the 
under  side  and  towards  the  distal  end  of  the  branchlets,  fusiform- 
cylindric,  0*5  inch  long,  violet-crimson  and  surrounded  at  the  base  by 
broadly  ovate,  obtuse  involucral  bracts  in  two  series.  Cones  sessile, 
solitary  or  in  pairs,  sub-cylindric,  obtuse,  i — 5  inches  long  and 
1*5 — 2  inches  in  diameter;  scales  triangular-cuneate,  clawed,  Avith  entire 
rounded  and  slightly  reflexed  outer  margin ;  bmcts  from  a  narrowed 
base,  ovate,  mucronate,  much  shorter  than  the  scales.  Seed  wing 
olxiuneate-oblong. 

Abies   Pinsapo,  Boissier  in  Bibliotli.  Univ.  Geneva,  1838  ;    and  Voyage  Bot,  Ctt 
Espagne,  I.  tt.  167—168 ;  and  II.  584  (1845).     Carri^re,  Traits  Conif.  ed.  II.  803. 
McNab  in  Proceed    R    Irish  Acad.  II.  sor.  2,  fig.  26.     Beissner,  Nadelholzk.  444 
with    fig.       Masters    in    Gard.    Chron.    XXIV.    (1885),    p     468,    with  fig.  :    and 
Joum.  R.  Hort.  Soc.  XIV.  195. 

Picea  Pinsapo,  Loudon,  Encycl.  of  Trees,  1041  (1842).      Gordon,  Pinet,  ed.  II. 
224. 

Pinus   Pinsapo,  Endlicher,  Synops.  Conif.  109  (1847).      Parlatore,  D.  C.  Prodr. 
XVI.  423  (oxcl.  African  habitat). 

Eng.  Spanish  Fir.       Fr.  Sapin  d'Espagne.     Geiin.  Spaniache  Weisstanne.     Ital. 
Abete  di  Spagna.     Span.  Pinsapo. 
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Although  abiinckut  on  tlie  Sierras  in  the  south  of  Spain  Abies 
Phixyto  was  iiiiknown  to  science  till  iliscovereil  by  the  eminent  Swiss 
botanist,  Edmond  Boissier,  during  his  excursion  to  Andalusia  in  1837, 
and  afterwards  fully  described  by  him  in  liis  "  Voyages  Botauiques " 
quoted  above.  K\'en  at  the  present  time  the  limits  and  area  of  its 
distribution    ai-e    but    imperfectly    known ;    it    forms   cNtensive    forests 


on  the  Sierra  Ke\-ada  at  ele^-ations  ranging  from  3,500  to  6,000  feet 
from  Eonda  eastwards  into  tlie  province  of  Murcia;  it  is  also  said 
to  occur  on  the  Sierra  Morena  and  other  mountains  in  central 
SpHin,   but   no   localities   are   quoted.* 

Abiea  Pimajxi  «iis  introduce<l  into  Great  Britain  about  the  year 
18.39  by  Captaiu  Widdrington  to  whom  Endlicher  afterwards  dedicated 
the    South    African    genus    of  Oniferte   allied    to   Callitris   and   Trenela 

*  The  Afri^^an  habitat  given  by  Parlatore  rafers  to  Abiet  numidiea. 
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iindor  the  name  of  Widdringtonia.  It  has  now  become  one  of  tlie 
most  generally  cultivated  of  the  European  Abies,  as  it  is  also  one  of 
the  most  ornamental ;  the  oldest  trees  up  to  the  present  time  have 
for  the  most  part  retained  their  lowermost  branches  in  health  and 
vigour  where  sufficient  space  has  been  allowed  for  their  development, 
which  should  not  be  less  than  a  radius  of  20  feet.  It  is  quite  hardy, 
and  thrives  in  almost  any  soil  not  too  wet  and  cold ;  it  is  especially 
suitable  for  chalk  land  on  which  it  grows  into  a  fine  landscape  tree; 
it  is  also  (me  of  the  best  of  the  Abies  for  the  lawn  and  pleasure 
ground ;  it  is  rarely  if  ever  subject  to  injury  by  late  si)ring  frosts 
owing  to  its  being  late  in  starting  into  growth.  Several  varieties  liave 
been  noted,  but  none  of  them  are  of  sufficient  merit  to  require 
description.  The  variety  glaiica  is  attractive ;  the  glaucescence,  however, 
appears  to  be  an  accident  caused  by  the  soil  in  which  the  plant  is 
growing ;  Hammondi  described  in  the  former  edition  is  an  abnormity 
due  to  the  loss  or  removal  of  the  leader  shoot  in  the  voiuij?  state 
of  the  plant.  Nothing  is  authentically  recorded  of  the  quality  of  the 
timber   of  Abies   Pinsapo, 

Abies  religiosa 

A  lofty  tree  100 — 150  feet  high  with  a  trunk  5 — 6  feet  in 
diameter,  covered  with  ash  or  greyish  brown  bark  broken  into  oblong 
plates  by  broad  longitudinal  and  narrow  transverse  fissures  which 
expose  a  reddish  brown  inner  cortex.  Branches  spreading,  slender  in 
proportion  to  trimk  and  ramified  distichously.  Branchlets  with  h'ght 
reddish  brown  bark,  the  herbaceous  shoots  hairy  (hirt^llous)  and  striated 
longitudinally.  Buds  sub-globose,  about  0*35  inch  in  diameter,  with 
light  brown  perular  scales.  Leaves  persistent  five — six  years,  linear, 
obtuse  or  sub-acute,  often  curved,  0*75  — 1*5  inch  long,  spirally 
arranged,  those  on  the  imder  side  of  the  shoot  i)seudo-distichous  in 
three — four  ranks  and  more  or  less  curved  inwards,  those  on  the 
upper  side  inclined  forwards  at  a  small  angle  to  the  axis,  grooved 
along  the  midrib  and  dark  green  above,  with  tw^o  silvery  grey 
stomatiferous  bands  below.  Cones  sessile,  cyHndric-oblong,  slightly 
narrowed  towards  the  apex,  4 — 6  inches  long  and  2 — 2*5  inches  in 
diameter,  dark  violet-blue  changing  to  dark  brown  when  mature  ; 
scales  broadly  obovate,  cuneate  ;  bracts  with  a  triangular,  acuminate, 
recurved   tip.      Seed   wings  oblique   obovate.* 

Abies  religioaa,  Schlechtendal  in  Linnsea,  V.  77  (1830).  Cani^re,  Trait«  Couif. 
ed.  II.  273.  McNab  in  Proceed.  R.  Irish.  Acad.  II.  ser.  2,  676,  fig.  2.  Hooker  iil, 
Bet.  Mag.  t.  6763.  Masters  in  Gard.  Chron.  XXIII.  (1885),  p.  56.  with  fig. ; 
IX.  ser.  3  (1891),  p.  304,  with  fig.;  Joum.  Linn.  Soc.  XXII.  195  ;  and  Joum.  K. 
Hort.  Soc.  XIV.  195.     Beissner,  Nadelholzk.  495. 

A.  hirtella,  Lindley  in  Penny  Cyclop    I.  30  (1833). 

Pioea  relijdosa,  Loudon,  Arb.  et  Fnit.  Brit.  IV.  2349,  with  fig.  (1838).  Gordon, 
Pinet.  ed.  ft.  212. 

Piniis  religiosa,  Humboldt,  Bonpland  and  Kunth,  Nov.  Gen.  et  Sp.  II.  5  (1815). 
Endlicher,   Synops.  Conif.  92.     Parlatore,  D.  G.  Prodr.  XVI.  420. 

Eng.  Saci'ed  Fir.     Germ.  Heilige  Weisstanne.     Hex.  Oyamel. 

Abies   religiosa  was    discovered    in    1799    by   Humboldt,  who   saw  it 
in    two    localities    on    the    mountains    near    the    city   of    Mexico    at 

*  Branchlet  with  cone,  communicated  by  Mr.  Osborne,  Gardener  to  the  Right  Hon.  A.  H. 
Smith  Barry,  Fota  Island,  Co.  Cork. 
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about   4,000    feet    altitude.      It   was  afterwards    seen   in    other  places 

by  botanical  explorers  of  the  country  but  always  at  a  high  elevation, 

on    some    of    the    mountains    at    the    extreme    verge    of    arborescent 

vegetation   where  it  becomes   dwarfed   to  a  flat-headed   bush  *      It   is 

now   known    to    be    widely   distributed    over   the   Mexican    Cordilleras 

at   altitudes  ranging  from  7,000  to  10,000  feet,  occiisionally  descending 

to    4,000    feet,   from    the    Sierra    Madre    southwards  into   Guatemala, 

where    it    was    seen    by    Mr.    G.    Ure    Skinner    and    after    him     by 

Dr.   Seemann.       A.    religiosa  is   therefore    the    most    southern    species 

of    the    genus,    and    the    only    one    found    wild    within    the    tropics. 

The    inhabitants    of    Mexico    use    branches   of    it    for    the    decoration 

of    their    churches    and    cemeteries,   a    custom    which    suggested    the 

specific   name   religiosa. 

The  Mexican  Sacred  Fir  was  introduced  in  1838  by  the  Horticultural 
Society  of  London  through  their  collector,  Tlieodor  Hartweg,  who  met 
with  it  at  Anganguca  (not  found  on  any  map  to  which  I  have  access), 
and  afterwards  in  the  Real  del  Monte  district.  The  changeable 
climate  of  Great  Britain  is,  however,  unsuitable  for  it ;  the  recurrence 
at  intervals  of  exceptionally  severe  winters  lias  proved  fatal  to  it. 
In  a  few  localities  wliere  tlie  extremes  of  our  cHmate  are  not 
experienced,  as  in  Cornwall,  the  south  of  Ireland  and  some  other 
places,  Abies  religiosa  grows  more  or  less  vigorously,  and  at  Fota 
Island   near  Cork   it   has   attained   the   dimensions   of  a   large   tree.f 

Abies  sachalinensis. 

A  tree  100 — 125  feet  high  with  a  cylindric  or  slightly  tapering  trunk 
2*5 — 3*5  feet  in  diameter  covered  with  greyish  l^ark,  .and  at  its  best 
<levelopment  of  pyramidal  outline  with  spreading  or  slightly  ascending 
branches  ramified  distichously.  Branclilets  opposite,  rarely  alternate,  with 
an  occasional  adventitious  weaker  shoot  beneath  the  normal  pair,  the 
youngest  shoots  pubescent.  Bads  small,  cylindric-conic  with  reddish 
l)rown  perular  scales.  Leaves  persistent  tive — seven  years,  narrowly 
linear,  obtuse  or  emarginate,  0*5 — 1*5  inch  long,  spirally  inserted,  the 
longer  ones  on  the  under  side  of  the  branches  and  branchlets  pseudo- 
ilistichous  in  throe — four  ranks ;  the  shortt^.r  ones  on  the  upper  side 
pointing  fonvards  at  a  small  angle  to  the  axis  ;  on  the  fertile  branchlets 
all  more  or  less  falcately  curved  upwards ;  bright  lustrous  green  with  a 
<lepressed  median  line  above,  Avith  a  glaucous  stomatiferous  band  on  each 
.side  of  the  thickened  midrib  beneath.  Cones  cylindric,  slightly  tapering 
towards  the  obtuse  apex,  3  inches  long  and  1*25  inch  in  diameter;  scales 
transversely  oblong  Avith  an  inflexed  denticulate  outer  margin  and 
attached  to  the  axis  by  a  broad  cuneate  claw ;  bracts  longer  than  the 
scale,  obovate  acuminate,  the  acumen  with  the  exserted  piirt  of  the  blade 
reflexed.     Seed  wings  obovate  truncate. 

*  By  Deppe  and  Schiede  on  tlie  mountains  of  Oiizaba. 

t  The  only  specimens  of  Ahiea  religiosa  kno\\ii  to  the  author,  besides  the  Fota  Island 
tree,  are  at  Kilmacurragh,  Co.  Wicklow  ;  Menabillv,  Cornwall ;  Castle  Kennedy  in  Wigtown- 
sMre ;  and  Ballamoor,  Isle  of  Man  (if  stiU  living),  t)ut  there  may  be  moi-e.  One  of  the  finest 
specimens  in  the  country,  growing  at  Fota  Island,  was  blown  down  by  the  fierce  gale  that 
occurred  in  the  night  of  September  25th,  1896  ;  it  had  attained  a  height  of  70  foot. 
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Abiea  wcIiiiliiienHia,  Htnten  Jn  Card.  Chrou  XII.  (1879).'  p.  588  with  li>;.  ; 
Jonni.  Litiii.  Soc.  .Will.  517.  nith  same  lig.  ;  and  Jourii.  R.  Kort.  Soc. 
XIV.  195.  Kent  in  VeJtclt's  Manual,  ed.  I.  10«,  witli  tig.  Mayr,  Abiet.  dea  Jap 
Reiclini,  42,  Tafet  III.  fif;.  H- 

A.  Veitchii  Tar   asclialinenBis,  SoLmidt  En  M^m    Acad    St.  Peterab.   XII.  set.  7 

176.  t.  i.  figs    13—17  (1898).     Beissner,  Nadelholzk.  461,  with  fig. 

Eiig.  &ghalieii  Fie.     (lemi    Sachaliii  Weistanne.    .lap.  Todo-nwtsii. 

Abm  siichafiwims  was  discovered  by  the  German  iKJtaiiical  traveller. 

Fiiedricli     Sclimidt,     on     the     island     of     Si^halien     in     1866,     and 

suhsequeiitly   described   by  him   in   the   "Mi'moires"   of    the   Imperial 


Academy  of  Science  of  St.  Petersburg  as  a  variety  of  Abir.t 
Vi-iichii.  Nothing  further  was  known  of  it  I  ill  it  was 
re-discovered  by  Maries  in  1878  in  Yeso,  the  northern  island  of 
Japan,  and  hy  whom  it  was  introtliiced  in  the  following  year.  In 
northern  Veso  it  is  believe<I  to  form  jnire  forests  of  considerable 
extent ;  on  the  central  inonntains  it  occiirs  mixed  with  Pirra 
ajiiiinms  and  P.  Gkhnii ;  ami  in  the  south  which  is  much  better 
known  hotanically,  it  is  more  or  Icsh  scattered,  bnt  abundant  and 
often  mixed  with  decidnons  trees.  A.  mdiaUnfnms  is  thence  a 
northern   tree,  enduring   annually  wintere  with  which  the   most  severe 
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experienced    in    Great    Britain    will    scarcely   bear  comparison.       The 

wood    is    of    fair   quality,   but    only    used    locally    for    building    and 

out-of-door  carpentry. 

Transplanted  into  the  milder  climate  of  Great  Britain  Ahies^ 
sachalinensis  has  proved  disappointing.  In  the  south  of  England  it 
begins  to  grow  too  early  in  the  season,  and  the  young  shoots  are 
occasionally  destroyed  by  late  spring  frosts,  an  injury  wliich  the  tree  is 
unable  to  repair  during  ^the  ensuing  season,  and  after  being  crippled  in 
this  way  a  few  times,  it  becomes  a  twiggy  unshapely  bush.  Further  north 
as  at  Scone  Palace,  !Murthly  Castle,  and  Ochtertyre  in  Perthshire,  it  is 
better  acclimatised  and  the  young  trees  have  the  handsome  appearance 
they  are  reported  to  have  in  their  native  country;  it  also  grows  freely  in 
Massjxchusetts,  U.S.A.  The  nearest  affinity  of  A.  mchalijiensis  is 
A,  Veitchii;  so  nearly  related  indeed  are  they  that  the  claim  of  the  first 
named  to  sejjarate  specific  rank  has  been  questioned ;  as  seen  in  this 
coiuitry  the  distinctness  of  the  one  from  the  other  is  evident  even  on 
superficial  inspection.  The  most  obvious  characters  in  which  they  diflfer 
may  be  thus  noted:-— -4.  sachalinensis  is  a  larger  tree  with  a  denser 
habit  and  broader  outline  ;  the  leaves  are  longer,  narrower,  less  crowded 
and  of  a  different  shade  of  green  than  those  of  A.  Veitchii;  the  cone.<» 
are  larger,  *  less  strictly  cylindric,  with  the  bracts  more  prominently 
exserted,  and  while  growing,  of  a  different  colour.  These  differences  seem^ 
however,  to  be  broken  through  in  a  variety  discovered  by  Dr.  Mayr  in 
eastern  Yeso  (Osthokkaido),  which  has  shorter  and  broA<ler  leaves  and 
smaller  cones  with  the  bracts  less  prominently  exserted  than  in  the 
typical  A,  sa^-halinensw*.  Professor  Sargent  mentions  another  variety 
with  red  bark,  red  wood  and  red  cone-bracts  discovered  by  Professor 
Miyalxi  near  Sapporo,  f 

Abies   sibirica. 

A  medium-sized  tree,  varying  in  height  from  30  to  75  feet,  usually 
with  a  pyramidal  or  spire-like  ci-'avu.  Trunk  slender  and  covered  with 
smooth  greyish  brown  bark.  Branches  close-set  and  spreading 
horizontally,  the  lowermost  often  dei)ressed  ;  ramifictition  lateral  or 
pseudo-distichous.  J  Branchlets  numerous,  with  smooth  pale  brown  l>ark 
and  densely  clothed  with  foliage.  Buds  small,  globose,  with  broadly 
ovate  perular  scale  and  usually  covered  with  a  film  of  whitish  resin. 
Leaves  persistent  five — seven  years,  narrowly  linear,  obtuse  or  emarginate,. 
0'5 — 1  inch  long,  bright  grass-green  with  a  narrow  median  groove 
alx)ve,  with  a  relatively  broad  keel  and  a  narrow  stomatiferous  l)and 
on  each  side  of  it  beneath  ;  those  on  the  upper  side  of  the  shoot 
erect  or  falcately  curved  forvvards,  those  on  the  under  side  pseudo- 
distichous  in  three — four  ranks;  the  leaves  on  the  fertile  branchlets 
stouter  and  more  acute.  Staminate  flowers  §  crowded  near  the  ajx^x  of 
the  shoots,  globose-cylindric,  0*125  inch  long,  bright  yellow  tinged  with 
red  at  the  top  and  surrounded  at  the  base  by  broadly  oval  involucral 
bracts  in  two  series.     Cones  solitary  or  in  approximate  pairs,  2—3  inches 

*  Abietineen  des  Japanischen  Reiches,  42,  Tafel  III. 
t  Forest  Flora  of  Japan,  83.  X  In  the  branchlets  examined. 

§  Communicated  by  Mr.  Crouclier  from  Ochtertyre,  and  Mr.  McLagan  from  The  Cairnies^ 
Perthshire. 
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long  ami  1*25  inch  in  diameter,  deep  violet-blue  changing  to  cinnamon- 
brown  when  mature  ;  scales  sub trapezi form,  clawed,  rounded  and 
o])scurely  <lenti(iulate  at  the  exposed  margin ;  bracts  half  as  long  as 
the  scales. 

Abies  sihirlca,  Ledebour,  Fl.  alt.  IV.  202  (1833).  Carriere,  Traite  Couif.  ed.  11. 
302.  McNab  in  Pi-oceed.  R.  Irish  Acad.  II.  ser  2,  685,  tig.  12.  Beissner, 
Nadelholzk,  455.     Mastere  in  Jouni.  R    Hort.  Soc    XIV.   195 

A.  pichta,  Forbes,  Pinet.  AVobuni,  113,  t.  39  (1839).  Willkomm,  Forstl.  Fl. 
ed.  II.  107, 

Picea  pichta,  Loudon,  Arb.  et  Fnit.  Brit.  IV.  23S8  (1888).  Goidon,  Pinet. 
ed.  II.  221. 

Pinna  sibirica,  Parlatore,  D.   C.  Prodr.  XVI.  425  (1868). 

P.   pichta,  Endlicher,   Synops.  Conif.  108  (1847). 

Eng.  Siberian  Silver  Fir.  Fr.  Sapin  de  la  Siberie.  Germ.  Sibirisclie  Weisstanue. 
Ital.  Abete  della  Siberia      Russ,   Picbta. 

Abies  sibirica  is  the  most  northern  species  of  the  genus,  in  places 
spreading  as  far  as  the  sixty-sixth  parallel  of  north  latitude  where 
it  is  dwarfed  to  a  stunted  unshapely  bush.  It  is  also  distributed 
over  a  greater  geographical  area  than  any  other  Abies  ;  from  its 
western  limit  in  north-east  Russia,  in  the  Government  of  Archangel, 
it  spreads  eastwards  through  Siberia  to  Kamtschatka  and  the  Amur 
region  frequently  associated  with  Ficra  obovata^  Finns  syhestris  and 
Lnrix  dahurica,  and  forming  with  them  the  most  extensive  coniferous 
forest  on  the  eastern  continent.  On  the  Altai  mountains  it  ascends 
to  5,000  feet  above  sea-level,  forming  immense  forests  between 
3,000  and  4,000  feet.  The  climate  of  this  region  is  one  of  the 
coldest  known,  the  thennometer  registering  many  degrees  of  frost 
below  zero  (Fahr.)  every  winter  ;  the  seasons  too  are  sharply 
defined,  there  being  scarcely  any  spring  or  autumn  to  mark  the 
transition  from  winter  to  summer  and  v^ice  versa.  In  such  a 
climate  the  Siberian  Silver  Fir  is  of  the  highest  economic  value 
to  the  inhabitants,  not  only  for  fuel  but  for  .all  kinds  of 
constructive  purposes,  although  in  quality  its  wood  is  inferior  to 
that  of  the  European  species,  A.  7;c<;^t?ia^rt.  Those  who  liave  seen 
A.  sibirica  at  its  best  development  describe  it  as  a  more  slender 
and  more  graceful  tree  than  the  Common  Silver  Fir,  and  its  foliage 
of  a  more  pleasing  shade  of  green. 

Afnes  sibirica  was  introduced  into  Great  BriUiiii  alx)ut  the  year 
1820,  but  it  has  failed  to  adapt  itself  to  our  milder  climate,  and  good 
specimens  south  of  the  higldands  of  Scotland  are  unknown.  In  the 
colder  climate  of  north  and  east  Germany  and  Scandinavia  it  is  muc 
cultivated  as  an  ornamental  tree,  taking  the  place  of  those  Silver 
Firs  that  cannot  withstand  the  severe  winters  of  northern  Europe, 
but  it  grows  slowly,  and  takes  the  form  of  a  slender  tree  with  a 
naiTowly  pyramidal  outline  clothed  with  foliage  of  the  brightest  green. 
Two  varieties  have  been  noted  :  alba  (Fischer)  from  the  higher  sloj^es 
of  the  Altai  mountains,  with  longer  le^vves  that  are  more  glaucous  on 
the  under  side  ;  and  eletjans  (Beissner)  with  shorter  and  stouter 
leaves   and  of   compact   Araucaria-like   habit. 
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Abies  Veitchii. 

A  slender  trei-  with  nn  iiveragi'  ln'iglit  of  60  -  70  fci'l,  Iiiit 
suiiietiiiies  tkttiuniiig  a  height  of  itpwui'ilH  iif  90  fi'ct.  Ititrk  nf  ti'iink 
jjiuyish  vrhiW,  hiiiI  Biaooth  even  in  iilil  iigi'.  Untm^hcM  niJi-nmliiiH  iir 
slightly  asceiulin^;;  mmitivatioii  (lUtichoux  aii<l  ii|)|Kjr(it(-  witti  uii  m'CjiHiiniiil 
adveiititiuuB  weaker  shoiit  alNive  or  Ixnieotli  tin;  iioiiiiril  {iiiii',  IIuiIk 
ovoid-tylinilri<',  0'^ — 0'35  iiith  lunj,',  with  dark  uluMtiiiit-hruwii  jjci'iiliu' 
scales.  Leaves  spirally  cro wiled,  [wrMiHteiit  four  -fivi'  yenm,  narrowly 
linear,  emargiuate  or  obtuse,  bright  gnms-grei'ii  with  a  iiutliaii  gitiovo 
on  the  upi>er  face,  with  a  relatively  bmiid  nilve,ry  white  HttimatifciimH 
band  on  each  side  of  the  midrib  lieueiith,  O'-l-l'liS  inch  long;  tlm 
longer  leaver  on  thc^  under  side  pseu<lo-<listichotiri  in  thnie  -  four  raiilcH, 
the  shoiter  ones  on  the  upper  side  loosidy  iuilirieated  and  [xiiiiting 
forwanis  at  an  angle  of  alx)ut  45°  to  thti  axin ;  on  the  fertile  braiicheH 
all    more   or   less   upturned.      Htaminatc    flowtrs    "  id  Hint   O'SS    inch    lung 


nJM^l  '.'n  ■*  -til"—  "f  '■'{''*'  I'-n-th  '■iwrjiu-^  from  a  n^alv  bid  ;  ai.'.b':rr 
stalk^L  ..■nj,"iiv^  d^v-l..)*^!  in!.,  a  *«-l.iJ^-lw[-e.l  fla|.  Vr.,».  th^  Wk 
of  whi-i.  j.r.i"--  a  -[.-.r-lik-  pr.*-- .*  0.i.«  «iU-v]ir=-iri.;,  -,:/,«-, 
i-2ry—-J-,  ii..  i,^.  ;.--  a„.t  t,-7T,  I  i„.-h  ill  d...ii,.-t«r.  -U/k  T!-,>t.'-.  ,- 
i-haii^'iij^  ^<  '-f  ■■ru  vh'-u  iiiat-if>-  ;  vjilt-.  'I'wlv  in/'tniMi-'l,  •*-;;.;.  .;jiV-. 
Iniiail'-r  ;i.i(i  '.•  :.,:  ji.'i  a'.ucii"!  !»■  •.(,•-  ^xi'-  t,v  a  *i.'irt  '-..'.■-av  -^w; 
bra<^  *•  1  ;..-  *-,  vr  a  .;'---i*-  i-s.j-t  U.^ti  '.ii-  "ii.—.  «■«!,-— .v>;*-t  a*. 
tli*r    f*--.   'i:^'.^!    *-rv-  .i.'^,   1    -  .•f.-.^irHf    *-^:-    \r.:.-t'^  *:  ::.  ■  iv-z- 
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Al.iipe  Veitthii,  LintJIfey  in  Gard.  Chroii.  18fll,  p.  23.  Miin'ay,  Pines  and  Fira 
of  Jai«ii,  39,  with  figs.  (1863).  Camtre,  Trait*  Conif.  ed.  II.  307.  McX«l)  in 
Pi-oceed.  H.  Irish  Acad  II.  aei'.  2.,  tJSS,  fig.  13.  Mastei's  iu  Gard.  Chron.  Xlll. 
(1880),  p.  275,  with  6g.  ;  Joiirn.  Liuu.  Soo.  XVIII.  516,  t.  20;  and  Jonm.  R. 
Hort.  Soc.  XIV.  1»8.  Beia8i)«r,  Nadclholjik.  467,  with  fig.  MajT,  Abkt,  des  J«p, 
Reiches,  38,  Tafel  II.  fig    4. 

A.  nephroletiia,  Maximotncz  iu  Bull.  Acad.  Imp.  St.  Petersb.  X.   48}  (1306). 

Pieea  Veitchii,  fioidmi,  Pinet.  ed.  II.  226  (1875). 

PiiiiiB  sclciiolepii,  Parlatore,  D.  C.  Prodr,  XVI.  427  (1888). 

Eug.  Veitch's  Silver  Fir.    Germ.  Veitch's  Weiutautie.     Jap    Shirahiso  Siu-srii. 

Abies  Vfitehii  is  mi  alpine  tree  rarely  descending  below  5,000  feet 
elevation ;  it  occurs  on  all  the  higher  mountains  of  central  Japan 
from  Sikokii  northwards  to  about  39^  N.  lat.  north  of  wliich  it 
has  not  been  seen ;  it  fonns  in  some  places  pure  forests  of 
considerable  extent;  in  others  it  is  mixed  with  Picen  ujanciisis,  P. 
jwliia,  or  Tsiiga  tHvtrsi/olia.  If  the  A.  m-pkrolepis  of  Maxiinowicz 
rightly  belongs  to  this  species,  it  is  also  common  on  the  mainland 
of   Manchuria   in   the   neighbourhood   of   the   coast. 

Dr.  Miiyr  iliatiuguiBhes  two  forms  of  Ahien  Vetfrhii;  the  type,  in 
which  tlu;  iiiiiciU  end  of  the  uone-bmct  is  asserted  iiiid  bent  dowiiwanis, 
and  th(!  Xikko  variKty,  ii  locitl  fdnii  with  amaller  cones,  the  cone- 
bracts  of  whieli  do  not  [irotrude  l>eyond 
the  Bcaloi.*  Tlie  typical  form  was 
discovered  in  1860  on  Fuji-yania  by 
the  late  John  Gould  Veitch  after 
whom  it  was  named  by  Dr.  Lindley. 
Dr.  MajT  observed  tliat  about  every 
tliiril  year  this  Fir  produces  abundance 
of  cones  whilst  in  tlie  intervening  years 
i^oues  are  scarce,  which  may  account 
for  the  failure  of  Mr.  Veit«h  tu 
procure  seeds.  In  1 879  Maries  was 
more  successful,  and  young  plants  were 
subseiiuently   widely   distributed. 

In      Great     Britain      Abies       Veitehii 

has   proveil  hardy  and   is   growing  freely 

in      many     soils     and      situations  ;      its 

slender     habit,     it«     bright     green     and 

white    foliage,    nud    its    beautiful     cones 

which  are   in  tins  couutiy  also  prodxiced 

freely    in    some    yeai's    even    on     young 

treesjt  ren<ler  it  an    ornamental    tree   for 

the    lawn    and     for    places     whet«     the 

larger   Abies   are    unsuitable.      It   is   also 

hardy    in     the     north-easteni    States    of 

F\e.  140.     Cone  of  AUa  Veitchu.  America    where    it     was    in     cultivation 

under    the     unpublished   name   of    Abtfs 

jajioiiir.a  some   years   previoiis  to  its  introduction  i!it«>  Europe,  and   where 

it  is  looked  upon  as  "an  exceedingly  l)eautifid  tree  in  it«  yomig  state."} 

*  Abictiueei]  dea  Jatianiechen  Reichea,  p.  36. 

+  SonietiiDPB,   indeed,  too  freely,  and  if  the  superaboudant  cones  are  not  picked  off,  the 
tree  perishes  from  eiceasive  fertility. 
X  Oatden  and  Forest,  VoL   X  p.  511. 
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John  Gould  Veitch  (1839 — 1870)  was  born  at  Exeter.  He  was  at  an  early  age 
initiated  in  the  working  of  the  nursery  business,  and  took  an  active  |)art  in  the 
management  of  the  Veitchian  establishment  after  its  removal  to  Chelsea  in  1853, 
at  tlukt  time  rapidly  acquiring  celebrity  chiefly  through  the  introduction  of  new  « 
plants,  a  celebrity  he  was  determined  to  maintain,  and  if  possible  to  enhance.  He 
had  scarcely  attained  his  majority  when  an  opportunity  offered  itself  by  the  opening 
of  the  ports  of  Japan  to  foreigners,  and  in  April,  1860,  he  started  on  a  voyage  to 
the  Far  East,  arriving  at  Nagasaki  in  July  following.  He  remained  in  Jai>an  about 
a  year,  collecting  plants  previously  unknown  in  British  gardens.  Attached  to  the  suite 
of  Sir  Rutherford  Alcock,  the  British  Envoy  to  Japan,  he  was  ena1)led  to  make 
the  ascent  of  Fuji  yama ;  he  was  therefore  one  of  the  tirst  Europeans  who  reached 
the  summit  of  the  "  saci-ed  "  mountain  of  the  Japanese.  After  dispatching  his 
collections  tx>  Europe  he  proceeded  to  the  Philippine  Islands  on  a  similar  mission, 
but  with  the  especial  object  of  obtaining  plants  of  the  beautiful  Phalaenopses,  natives 
of  the  islands,  and  which  were  at  that  period  extremely  rare  in  European  gardens  ; 
a  mission  which  proved  successful  The  result  of  the  voyage  to  Japan  was  the 
eniichment  of  European  gardens  with  many  choice  coniferous  trees,  several  beautiful 
evergreen  and  deciduous  shrubs,  and  herbaceous  and  other  plants ;  the  first  named 
are  sufficiently  noticed  in  the  preceding  pages  ;  among  the  latter  especial  mention 
should  be  made  of  several  beautiful  vaiieties  of  Acer  palmaiam^  Ampelopsia  tricuspidata 
(syn.  A,  Veitchii),  LiUum  aurcUum,  Primula  japonica  and  P.  eortusoides.  The 
spirit  of  cnter])rise  and  the  desire  of  making  further  discoveries  induced  him  again 
to  undertake  a  long  voyage  to  the  East,  and  in  1864  he  set  out  for  Australia  and 
the  South  Sea  Islands,  returning  to  England  in  February,  1866.  Amonff  the  most 
enduring  results  of  the  second  voyage  was  the  introduction  of  many  richfy^  coloured 
Crotons  and  Dracjenas  (varieties  of  Codiseum  and  Cordyline),  the  forerunners  of 
the  handsome  races  now  so  constantly  in  rei^uest  for  decorative  purposes ; 
also  the  beautiful  Panianus  Vei'ehii^  the  elegant  Aralia  Veitchii  and  otner  stove 
plants  of  great  merit  In  the  early  part  of  1867  he  was  taken  seriously  ill  with 
an  affection  of  the  lungs  from  which,  however,  under  careful  treatment  he  rallied 
for  a  time,  but  in  August,  1870,  haemorrhage  of  the  lungs  set  in,  from  which  he  died 
shortly  afterwards  at  the  early  age  of  thirty-one. 

Abies  Webbiana. 

A  large  tree  120 — 150  feet  high,  the  trunk  having  a  girth  of 
9—15  feet  near  the  ground.  Bark  of  old  trees  dark  or  brownish 
^rey  fissured  into  long  narrow  scales  by  deep  grooves  often  running 
in  spirals  around  the  trunk  and  anastomosing  at  right  angles. 
Branches  short,  spreading  nearly  horizontally  and  forming  a  tall, 
narrow,  cylindric  crown.*  In  Great  Britain,  at  its  best  development,  a 
stately  tree  with  a  rather  broadly  conical  outline,  the  trunk  four  or  more 
feet  in  diameter  near  the  ground,  gradually  tapering  upwards  and  covered 
witJh  rugged,  irregularly  fissured,  greyish  bark,  often  with  a  concavity 
immediately  below  the  insertion  of  the  primary  branches  which  are 
stout,  spreading  or  slightly  ascending.  Branchlets  distichous  and 
opposite  with  reddish  brown  bark,  the  latest  formed  hairy  (sub-hirsute) 
and  fluted  obliquely  by  cortical  outgrowth  decurrent  from  the  pulvini 
of  the  leaves.  Buds  ovoid-conic  with  orange-brown  penUae.  Leaves 
persistent  seven  —  nine  years,  spirally  arranged  around  their  axes, 
linear,  emarginate;  bidendate  at  the  apex  on  the  fertile  branches, 
1 — 2*5  inches  long,  <lecurved  or  straight  ;  dark  lustrous  green  with  a 
narrow  median  groove  above  ;  with  thickened  midrib  and  mai-gins, 
and  with  two  silvery  stomatiferous  bands  beneath  ;  the  longer  leaves 
on  the  under  side  pseudo-distichous  in  three — four  ranks,  the  shorter 
ones  on  the  upper  side  erect  or  inclined  forwards.  Staminate  flowers 
globose-cylindiic,    0*75    inch   long,    surrounded    at    the    base    by   broadly 

*  Brandis,  Forest  Flora  of  North-west  India,  p.  529. 
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o\al-oll     t,  1     nl     Imt       m     tim       <!ein.s         C  ir'.     aiimiif;      the 

la-gi  t  a    I    la    K        t      i   tli      ^liiu-    «hortlj    sUlketl   ciiimiric,   olitiise, 
C—S      icl        I     J,  1     ^— t     nicliea    111     ammeter      dtep     vk-let-lihiL' 

eh     Ki  K     tt        I    k     Iroui      when      iiifttiire         "cilia     ( Iwvoiii-rhomlH.; 


Fit;.  Kl.    Fertile  bniiiclilet  nith  caiie  of  A!<(«  FTctlmiKa  (redur^). 

Abies  Welibiiiia,  Liodley  in  Penny  Cycl.  T.  30  (1888).  Forlws,  Pinet.  Wolmni, 
117,  f.  41.  (1839).  Link  in  Lirmsa,  XV.  r.32  (1841).  Carrierc,  Trait4  Couif. 
fd.  n.  300.  Brendis.  Forest  Fl.  K.W.  IndU,  528.  McN»l.  in  Procetd.  R.  IriKli 
Acad.  II.  ser.  2,  lig.  18.  Aitrhison  in  Joiim  Linn.  Soc.  XVIII.  98.  Hooker  HI. 
Fl.  Bnt.  Iiid.  V.  am.  Beiiuiier,  Nadclholzk.  47B,  with  tin.  Mutere  in  Gud. 
Chron.    XXII.  (1S84).   \i.   i97,  with  tig.;  and  Joiirn.    R.    Hort.   Sor.    XIV.    IM, 

Picea  We1il>iana,  Loudon,  Arl).  et  Fnit.  Brit.  IV.  2344,  with  Kgs.  (1S3S). 
Madden  in  Joum.  Hort.  Soc.   Lond.  V.  251  (1850).       Uordnn,  Piuet.  ed.  II.  22S. 

PinuB  Wcbbianu,  Wallich  in  Idmbert's  OenuH  Piuus.  ed.  III.  77,  t.  44  (1S3'J). 
Endliclior,   Svno[H.  Conif    108.     Parlatore,   D.  C.   Prodr.  XVI,  425. 

P.  B|wct&lnlie,   Uniliert,   Claims  Pinus,   ed.   II.   Vol.   II.   3.   t.   2  (1837). 

Eiig.    Indian  Silver   Fir.     Fr.   Sa]nii   d'Himalaya,      (ienii.    W^lih's   Weisstaiinr. 

•  BnvndiB.   '-Foivift  Flora  of  North-west  India."  lot.  fil. 
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Abies  Wehhiana  is  one  of  the  most  widely  distributed  of  the 
Himalayan  Abietineae;  its  western  limit  is  in  north  Afghanistan, 
whence  it  spreads  eastwards  to  the  upper  Indus  and  through  Nepal 
to  Bhotan.  Its  vertical  range  in  Afghanistan  and  Kafristan  is 
between  7,000  and  9,000  feet ;  further  eastwards  on  the  central 
Himalaya  it  ascends  to  12,000  feet,  and  occasionally  descends  to 
5,000  feet  ;  in  the  north-west  it  forms  extensive  pure  forests  ; 
east  of  tlie  Indus  it  is  commonly  mixed  with  Acers  and  other 
broad-leaved  trees  ;  in  places  it  is  associated  with  Pimis  excelsa 
and  Pwra  Smithiayia,  and  in  Sikkim  with  Tsuga  Brunoniaruc  and 
Ehododendrons.  As  seen  at  a  distance,  the  foliage  looks  almost 
black  whence  the  name  of  Black  Forest  has  been  locally  given  to 
large  stretches  of  this  Fir,  just  as  the  common  Silver  Fir  has  given 
rise  to  the  same  name  to  a  district  in  southern  Germany  formerly 
covered  with  it.  The  economic  value  of  Abies  Webbiana  is  by  no 
means  inconsiderable  to  the  inhabitants  of  the  higher  Himalaya 
although   the  wood  is   of  inferior  quality. 

Abies  Webbiana  was  introduced  into  Great  Britain  by  Dr.  Wallich, 
for  niany  years  Director  of  the  Botanic  Garden  at  Calcutta;  he 
repeatedly  sent  seeds  to  Mr.  Lambert  and  others,  but  none  appear  to 
have  germinated  till  about  the  year  1822  when  some  plants  were 
raised  in  the  nursery  of  Messrs.  Whitley  and  Osborne  at  Fulham.* 
Although  Abies  Webbiana  occurs  at  a  higher  elevation  with  a  colder 
climate  than  A,  Pindraw^  its  cultivation  in  this  country  has  not  been 
attended  with  any  better  results.  On  the  Himalaya  at  the  altitude 
at  which  A,  Webbiana  attains  its  greatest  development  the  climate  is 
constant ;  the  winter  snows  fall  upon  the  forests  with  a  regularity 
unknown  in  Great  Britain  and  have  the  same  duration  year  after 
year.  To  this  cause  may  probably  be  assigned  the  frequent  failure  of 
Abies  Webbiana;  it  begins  to  grow  early  in  spring,  and  this  early 
growth  is  often  cut  off  by  frosts  later  in  the  season — an  injury  the  tree 
is  unable  to  repair  in  the  same  season.  "Where  sufficiently  protected  from 
these  late  frosts,  it  is  one  of  the  most  beautiful  of  the  Abies,  evidence 
of  which  is  afforded  by  specimens  dispersed  throughout  the  country, 
notably  at  Bicton  and  Upcott  in  Devonshire;  Tandridge  Court  in  Surrey; 
Hewell  Grange,  Worcestershire  ;  Howick  Hall,  Northumberland  ;  Castle 
Kennedy,  Wigtownshire  ;  Whittinghame  in  East  Lothian ;  Keir  House 
in  Perthshire  ;  Torloisk  in  the  Isle  of  Mull  ;  at  Fota  Island  near 
Cork  ;    Powerscourt,  Wicklow  ;    and  Courtown,  Wexford. 

The  species  was  named  in  compliment  to  Captain  W.  S.  Webb,  an 
officer  in  the  service  of  the  East  India  Company,  "a  distinguished 
traveller  and  zealous  investigator  of  Natural  History,"  who  first  discovered 
it  in  the  early  part  of  the  nineteenth  century. 


*  Loudon,  Arboretum  et  Fniticetum  Britannicum,  IV,  2845. 
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In  line  14  from  bottom— For  Figs.  30  and  31,  read  Figs.  32  and  33. 


17  from  top 
13  from  top 
12  from  bottom. 


For  Wildenow, 

read 

Willdenow. 

23  from  bottom — For  Seeman  read  Seemann. 

24  from  top — For  Fisher,  read  Fischer. 
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